Searching PAJ 



1/1 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2001-282882 
(43)Date of publication of application : 12.10.2001 



(51)Int.CI. 



G06F 17/50 
H05K 3/00 



(21 Application number : 2001-019268 
(22)Date of filing : 26.01.2001 



(71 Applicant : MATSUSHITA ELECTRIC IND CO LTD 
(72)Inventor : NAKAYAMA TAKESHI 

FUKUMOTO YUKIHIRO 

IKEDA HIROSHI 

TANIMOTO SHINICHI 



(30)Priority 

Priority number : 2000018405 
2000020843 



Priority date : 27.01.2000 
28.01.2000 



Priority country : JP 
JP 



(54) DESIGN SUPPORT DEVICE TO SUPPORT DESIGN OF PRINTED CIRCUIT BOARD SUITED TO NOISE 
REDUCTION 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a CAD device that performs 
part placement suited to reducing electromagnetic emission. 
SOLUTION: A part priority setting part 1106 determines, regarding 
passive parts among parts to be disposed on a printed circuit board, 
their part ranking in ascending order of impedance value of teach 
part, and a disposition part 1107 disposes, in the vicinity of power 
pins of disposed parts excluding passive parts, the passive parts in 
the order of the determined part ranking. Also, the part priority 
setting part 1106 comprises a table that holds plurality of allowable 
distances, between the pins, to each passive part and holds each 
corresponding inductance value, a means to convert, for every 
passive part, the distance between the pins into the inductance value 
stored in the table, and a means to sort the converted inductance 
values in an ascending order to define the part ranking, and changes 
the descending order of effective frequency range of the passive 
parts whose impedance is equal to or below a threshold into 
ascending order of the impedance. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A designing support device which supports a design of a printed-circuit board, comprising: 

A determination means to determine part ranking as order with a small impedance value of parts to a passive 

component among parts which should be arranged to a printed-circuit board. 

An arrangement means which arranges a passive component in order of determined part ranking. 

[Claim 2]A designing support device, wherein said arrangement means arranges a passive component near 
the power pin of arranged parts other than a passive component in the designing support device according to 
claim 1. 

[Claim 3]A designing support device, wherein said determination means determines said part ranking for order 
with small equivalent in-series inductance of a passive component as order with small impedance in the 
designing support device according to claim 2. 
[Claim 4]A designing support device comprising: 

A table means by which said determination means holds an inductance value corresponding to two or more 
distance between pins and it which a passive component can take in the designing support device according 
to claim 3. 

A calculation means which converts distance between the pin into an equivalent in-series inductance value 
held at a table means for every passive component. 

A rearranging means which rearranges into small order an inductance value converted for every passive 
component, and makes it said part ranking. 

[Claim 5]A designing support device, wherein said determination means determines said part ranking for high 
order of an effective frequency area which is a frequency area where impedance of a passive component 
becomes below in a threshold as order with said small impedance in the designing support device according 
to claim 4. 

[Claim 6]In the designing support device according to claim 5, said determination means, A table means to 
hold two or more distance between pins which a passive component can take, and said effective frequency 
corresponding to it, A designing support device having a calculation means which converts distance between 
the pin into an effective frequency area held at a table means, and a rearranging means which rearranges into 
high order an effective frequency area converted for every passive component, and makes it said part ranking 
for every passive component. 

[Claim 7]In the designing support device according to claim 5, said determination means, A designing support 
device having a calculating means which computes said effective frequency area, and a rearranging means 
which rearranges into high order an effective frequency area computed for every passive component, and 
makes it said part ranking from either [ at least ] capacitance of the part, or inductance for every passive 
component. 

[Claim 8]A designing support device computing said effective frequency by using the inductance at least 
when a passive component of said calculating means is in any of a capacitor element, a resistance element, 
and a filter element in the designing support device according to claim 7. 

[Claim 9]In the designing support device according to claim 2, said passive component is a capacitor element. 
A designing support device, wherein said determination means determines said part ranking for order with 
small equivalent in-series inductance of a capacitor element as order with small impedance. 
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[Claim 10]A designing support device, wherein said determination means determines said part ranking for 
order with small capacity of a capacitor element as order with small equivalent in-series inductance in the 
designing support device according to claim 9. 

[Claim 11]A designing support device, wherein said determination means considers that order with a small 
distance between terminals of a capacitor element is order with small equivalent in-series inductance and 
determines said part ranking in the designing support device according to claim 9. 

[Claim 12]In the designing support device according to claim 9, said determination means, A table means for a 
capacitor element to take, to get, to make two or more distance between pins, and an equivalent in-series 
inductance value corresponding to it correspond, and to hold, A designing support device having a calculation 
means which converts distance between the pin into an equivalent in-series inductance value held at a table 
means, and a rearranging means which rearranges into small order an inductance value converted for every 
capacitor element, and makes it said part ranking for every capacitor element. 

[Claim 13]In the designing support device according to claim 2, said passive component is a capacitor 
element. 

A designing support device, wherein said determination means determines said part ranking for high order of 
an effective frequency area which is a frequency area where impedance of a capacitor element becomes 
below in a threshold as order with said small impedance. 

[Claim 14]ln the designing support device according to claim 13, said determination means, A table means to 
make two or more distance between pins which a capacitor element can take, and said effective frequency 
area corresponding to it correspond, and to hold them, A designing support device having a calculation means 
which converts distance between the pin into an effective frequency area held at a table means, and a 
rearranging means which rearranges into high order an effective frequency area converted for every passive 
component, and makes it said part ranking for every capacitor element. 

[Claim 15]In the designing support device according to claim 13, said determination means, A calculating 
means which computes said effective frequency area for every capacitor element from either [ at least ] 
capacitance of the part, or equivalent in-series inductance, A designing support device provided with a 
rearranging means which rearranges into high order an effective frequency area computed for every capacitor 
element, and makes it said part ranking. 

[Claim l6]The designing support device according to claim 1 receives a power pin of parts other than a 
passive component further, A pin ranking determination means which sets pin ranking as serious order of a 
noise which may be generated on current which flows through a power pin, A designing support device, 
wherein it has an assignment means to assign a passive component to parts with a power pin to high order of 
pin ranking and part ranking and said arrangement means arranges a passive component in high order of part 
ranking near the power pin in which it was assigned. 

[Claim 17]A designing support device said pin ranking determination means's making order with high signal 
frequency driven by current which flows through a power pin said serious order, and setting up said pin 
ranking in the designing support device according to claim 1 6. 

[Claim 18]A designing support device, wherein said pin ranking determination means determines said pin 
ranking by making the short order into said serious order in the designing support device according to claim 
16 about either [ which is driven by current which flows through a power pin ] build up time of a signal, and 
falling time. 

[Claim 19]A designing support device, wherein said pin ranking determination means determines said pin 
ranking by making the short order into said serious order in the designing support device according to claim 
16 about the one where build up time of a signal driven by current which flows through a power pin and falling 
time are shorter. 

[Claim 20]A designing support device said pin ranking determination means's making order with much 
consumed electric current of a signal driven by current which flows through a power pin said serious order, 
and determining said pin ranking in the designing support device according to claim 16. 
[Claim 21]In the designing support device according to claim 16, said pin ranking determination means, 
Voltage, frequency, a standup, or fall time of a signal driven by current which flows through a power pin, A 
designing support device computing a voltage waveform of the signal concerned and setting up said pin 
ranking based on a duty ratio by making into said serious order order with high maximum frequency of voltage 
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which exceeds a voltage threshold in a voltage waveform. 

[Claim 22]A designing support device, wherein said pin ranking setting-out means determines said pin priority 
to a power pin connected to the network in the designing support device according to claim 16 for every 
power net and said assignment means performs said assignment for parts connected to a network for every 
power net. 

[Claim 23]A designing support device of a printed-circuit board which arranges parts which belong to the 2nd 
sort near the parts belonging to the 1st sort characterized by comprising the following. 

A 1st determination means to determine pin ranking as serious order of a noise which may generate a power 
pin to a power pin of parts belonging to the 1st sort on flowing current. 

An assignment means assigned to parts of the 1st sort in which it has a high power pin of pin ranking to parts 
belonging to the 2nd sort as a 2nd determination means to determine part ranking as order with the small 
impedance value, and parts of the 2nd sort with high part ranking. 

[Claim 24]A designing support device with which said part of the 1st sort is characterized by parts of the 2nd 
sort being passive components in the designing support device according to claim 23 including active parts. 
[Claim 25]A designing support device, wherein the designing support device according to claim 23 is provided 
with an arrangement means which arranges parts which belong to the 2nd sort near the parts belonging to 
the 1st sort with a power pin assigned further in order of part ranking. 

[Claim 26]A designing support device said 1st determination means' making order with high signal frequency 
driven by current which flows through a power pin said serious order, and setting up said pin ranking in the 
designing support device according to claim 25. 

[Claim 27]A designing support device, wherein said 2nd determination means determines said part ranking for 
order with small equivalent in-series inductance of a passive component as order with small impedance in the 
designing support device according to claim 26. 

[Claim 28]In the designing support device according to claim 27, said 1st determination means, A table means 
to hold two or more distance between pins which a passive component can take, and an inductance value 
corresponding to it, A designing support device having a calculation means which converts distance between 
the pin into an equivalent in-series inductance value held at a table means, and a rearranging means which 
rearranges into small order an inductance value converted for every passive component, and makes it said 
part ranking for every passive component. 

[Claim 29]A designing support device, wherein said 2nd determination means determines said part ranking for 
high order of an effective frequency area which is a frequency area where impedance of a passive component 
becomes below in a threshold as order with said small impedance in the designing support device according 
to claim 26. 

[Claim 30]The designing support device comprising according to claim 29: 

A table means by which said 2nd determination means holds said effective frequency corresponding to two or 
more distance between pins and it which a passive component can take. 

A calculation means which converts distance between the pin into an effective frequency area held at a table 
means for every passive component. 

A rearranging means which rearranges into high order an effective frequency area converted for every 
passive component, and makes it said part ranking. 

[Claim 31]The designing support device comprising according to claim 29: 

A calculating means in which said 2nd determination means computes said effective frequency area from 
either [ at least ] capacitance of the part, or inductance for every passive component. 
A rearranging means which rearranges into high order an effective frequency area computed for every 
passive component, and makes it said part ranking. 

[Claim 32]A designing support device which said passive component is a capacitor element in the designing 
support device according to claim 26, and is characterized by said 2nd determination means determining said 
part ranking for order with small equivalent in-series inductance of a capacitor element as order with small 
impedance. 

[Claim 33]A designing support device, wherein said 2nd determination means determines said part ranking for 
order with small capacity of a capacitor element as order with small equivalent in-series inductance in the 
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designing support device according to claim 32. 

[Claim 34]A designing support device, wherein said 2nd determination means considers that order with a 
small distance between terminals of a capacitor element is order with small equivalent in-series inductance 
and determines said part ranking in the designing support device according to claim 32. 
[Claim 35]The designing support device comprising according to claim 32: 

A table means for a capacitor element to take said 2nd determination means, to get, to make two or more 
distance between pins, and an equivalent in-series inductance value corresponding to it correspond, and to 
hold. 

A calculation means which converts distance between the pin into an equivalent in-series inductance value 
held at a table means for every capacitor element. 

A rearranging means which rearranges into small order an inductance value converted for every capacitor 
element, and makes it said part ranking. 

[Claim 36]ln the designing support device according to claim 26, said passive component, A designing support 
device which is a capacitor element and is characterized by said 2nd determination means determining said 
part ranking for high order of an effective frequency area which is a frequency area where impedance of a 
capacitor element becomes below in a threshold as order with said small impedance. 
[Claim 37]The designing support device comprising according to claim 36: 

A table means for said 2nd determination means to make two or more distance between pins which a 
capacitor element can take, and said effective frequency area corresponding to it correspond, and to hold. 
A calculation means which converts distance between the pin into an effective frequency area held at a table 
means for every capacitor element. 

A rearranging means which rearranges into high order an effective frequency area converted for every 
passive component, and makes it said part ranking. 

[Claim 38]The designing support device comprising according to claim 36: 

A calculating means in which said 2nd determination means computes said effective frequency area for every 
capacitor element from either [ at least ] capacitance of the part, or equivalent in-series inductance. 
A rearranging means which rearranges into high order an effective frequency area computed for every 
capacitor element, and makes it said part ranking. 

[Claim 39]A designing support device, wherein said pin ranking determination means determines said pin 
ranking by making the short order into said serious order in the designing support device according to claim 
25 about either [ which is driven by current which flows through a power pin ] build up time of a signal, and 
falling time. 

[Claim 40]A designing support device, wherein said 1st determination means determines said pin ranking by 
making the short order into said serious order in the designing support device according to claim 25 about 
the one where build up time of a signal driven by current which flows through a power pin and falling time are 
shorter. 

[Claim 41 ]A designing support device said 1st determination means' making order with much consumed 
electric current of a signal driven by current which flows through a power pin said serious order, and 
determining said pin ranking in the designing support device according to claim 25. 

[Claim 42]In the designing support device according to claim 25, said 1st determination means, Based on 
voltage of a signal driven by current which flows through a power pin, frequency, a standup or fall time, and a 
duty ratio, a voltage waveform of the signal concerned is computed and said pin ranking is set up by making 
into said serious order order with high maximum frequency of voltage which exceeds a voltage threshold in a 
voltage waveform. [Claim 43]A designing support device, wherein said 2nd determination means determines 
said part ranking for order with small equivalent in-series inductance of a passive component as order with 
small impedance in the designing support device according to any one of claims 39 to 42. 
[Claim 44]A designing support device, wherein said 2nd determination means determines said part ranking for 
high order of an effective frequency area which is a frequency area where impedance of a passive component 
becomes below in a threshold as order with said small impedance in the designing support device according 
to any one of claims 39 to 42. 

[Claim 45]In the designing support device according to any one of claims 39 to 42, said passive component is 
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a capacitor element. 

A designing support device, wherein said 2nd determination means determines said part ranking for order with 
small equivalent in-series inductance of a capacitor element as order with small impedance. 

[Claim 46]In the designing support device according to any one of claims 39 to 42, said passive component is 
a capacitor element. 

A designing support device, wherein said 2nd determination means determines said part ranking for high order 
of an effective frequency area which is a frequency area where impedance of a capacitor element becomes 
below in a threshold as order with said small impedance. 

[Claim 47]A memory measure which memorizes net information which shows a network which consists of two 
or more part pins to which the designing support device according to claim 25 should be connected further, A 
division means to divide a power net to which a power pin should be connected into a subnet corresponding 
to a parts group which consists of one part of the 1st sort, and parts of the 2nd sort assigned to it based on 
net information, While wiring independently, respectively, a selecting means which chooses a power pin of 
parts with the largest impedance as a representative pin among parts of the 2nd sort connected to a subnet 
for every subnet, and a subnet, A designing support device provided with a wiring means which wires so that 
said two or more representative pins may be connected, 

[Claim 48]It is a designing support device which supports evaluation by a user of whether arrangement of 
location dependency parts which are parts which display parts arrangement of a wiring board, and from which 
an effect differs with a locating position is appropriate, A design-information memory measure which 
memorizes position information which shows a position of each part article on a wiring board, A relevant 
information memory measure which memorizes relevant information which connected location dependency 
parts and effect parts which have an effect done by the location dependency part, A designing support 
device having a displaying means which matches and displays location dependency parts and effect parts 
which were connected by said relevant information in a mode which a user can recognize according to 
position information. 

[Claim 49]A designing support device matching and displaying said displaying means in the designing support 
device according to claim 48 by connecting with a line location dependency parts and effect parts which are 
connected. 

[Claim 50]A designing support device, wherein said displaying means connects either [ either a pin of location 
dependency parts or a main part of location dependency parts and ] a pin of effect parts, or a main part of 
effect parts with a line in the designing support device according to claim 49 according to said position 
information. 

[Claim 51]A designing support device, wherein said relevant information memory measure memorizes 
effectiveness which shows a degree of an effect done further in the designing support device according to 
claim 48 and said displaying means displays further effectiveness memorized by relevant information memory 
measure in a mode which a user can recognize. 

[Claim 52]A designing support device, wherein said displaying means connects location dependency parts 
connected and effect parts in the designing support device according to claim 48 using a line of a different 
display mode according to a difference in effectiveness. 

[Claim 53]A designing support device, wherein said displaying means distinguishes a difference in 
effectiveness in the designing support device according to claim 52 by difference between thickness of a line, 
shape of a line, a color of a line, a shade of a line, or a pattern of a line. 

[Claim 54]Based on position information further memorized by position information storage means, the 
designing support device according to claim 48 Location dependency parts, A designing support device, 
wherein it has a search means to search effect parts which have an effect done by the location dependency 
part and said relevant information memory measure associates and memorizes location dependency parts and 
effect parts which were searched by a search means. 

[Claim 55]A designing support device, wherein said search means searches location dependency parts which 
are within distance defined beforehand, and effect parts in the designing support device according to claim 
54. 

[Claim 56]A designing support device which said search means are the parts to turn beforehand defined for 
every location dependency parts from the one where distance from the location dependency part concerned 
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is nearer in the designing support device according to claim 54, and is characterized by searching effect 
parts. 

[Claim 57]Information which shows a position on a wiring board of a pin which is a designing support device 
which supports evaluation by a user of whether arrangement of location dependency parts which are parts 
from which an effect differs is appropriate, and with which location dependency parts or location dependency 
parts are provided with a locating position, with a position information storage means which memorizes 
position information which consists of information which shows a position on a wiring board of a pin with 
which effect parts or effect parts which may have an effect done by location dependency parts, and which 
are parts are provided. Based on position information memorized by position information storage means, for 
every pin with which location dependency parts or location dependency parts are provided. . [ whether from a 
pin with which the location dependency part concerned or the location dependency parts concerned are 
provided, it is within distance defined beforehand, and ] Or a search means to search a pin with which effect 
parts or the effect parts concerned from the one where distance is nearer to turn defined beforehand are 
provided, A designing support device connecting a pin with which effect parts searched by a search means or 
the effect part concerned is provided, and a pin with which location dependency parts or location dependency 
parts which became the origin of search are provided, and having a relevant information memory measure 
memorized as relevant information. 

[Claim 58]Information which shows a position on a wiring board of a pin which is a designing support device 
which supports evaluation by a user of whether arrangement of location dependency parts which are parts 
from which an effect differs is appropriate, and with which location dependency parts or location dependency 
parts are provided with a locating position, with a position information storage means which memorizes 
position information which consists of information which shows a position on a wiring board of a pin with 
which effect parts or effect parts which may have an effect done by location dependency parts, and which 
are parts are provided. Based on position information memorized by position information storage means, for 
every pin with which effect parts or effect parts are provided. . [ whether from a pin with which the effect 
parts concerned or the effect parts concerned are provided, it is within distance defined beforehand, and ] Or 
a search means to search a pin with which location dependency parts or location dependency parts to turn 
which were beforehand defined from the one where distance is nearer are provided, A designing support 
device connecting a pin with which location dependency parts searched by a search means or the location 
dependency parts concerned are provided, and a pin with which effect parts which became the origin of 
search, or the effect part concerned is provided, and having a relevant information memory measure 
memorized as relevant information. 

[Claim 59]A designing support device, wherein said search means sets up effectiveness which shows a 
degree of an effect done further according to distance or turn in the designing support device according to 
claim 57 or 58. 

[Claim 60]ln the designing support device according to claim 57 or 58, said location dependency part is a 
capacitor, and said effect part, a designing support device which is a switching element which may have an 
effect of noise rejection done by capacitor, and is characterized by capacity still more nearly required for 
noise rejection of a switching element searching said search means in the range which does not exceed 
capacity of a capacitor. 

[Claim 61 ]A designing support device, wherein a value which totaled capacity required for noise rejection of 
further two or more switching elements searches said search means in the range which does not exceed 
capacity of a capacitor in the designing support device according to claim 60. 

[Claim 62]A designing support device, wherein a value which applied and amended a ratio simultaneously 
switched to a value which totaled capacity required for noise rejection of further two or more switching 
elements searches said search means in the range which does not exceed capacity of a capacitor in the 
designing support device according to claim 60. 

[Claim 63]A designing support device characterized by searching only when the frequency characteristic of 
said search means of said location dependency part and said effect part corresponds further in the designing 
support device according to claim 57 or 58. 

[Claim 64]A designing support device characterized by distance in said search means being either a slant 
range, a Manhattan distance, actual wiring distance and route distance from which a loop area becomes the 
minimum in the designing support device according to claim 57 or 58. 

[Claim 65]In the designing support device according to claim 57 or 58, said designing support device, Out of a 
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pin with which effect parts memorized by said position information storage means or the effect part 
concerned is provided. An extraction means to extract a pin with which effect parts or effect parts which are 
not connected with a pin with which which location dependency parts or location dependency parts are 
provided by relevant information memorized by said relevant information memory measure, either are 
provided, A designing support device provided with a displaying means which displays a pin with which effect 
parts or effect parts which were extracted by an extraction means are provided in a mode which a user can 
recognize. 

[Claim 66]In the designing support device according to claim 57 or 58, said designing support device, Out of a 
pin with which location dependency parts memorized by said position information storage means or the 
location dependency part concerned is provided. An extraction means to extract a pin with which location 
dependency parts or location dependency parts which are not connected with a pin with which which effect 
parts or effect parts are provided by relevant information memorized by said relevant information memory 
measure, either are provided, A designing support device provided with a displaying means which displays a 
pin with which location dependency parts or location dependency parts which were extracted by an 
extraction means are provided in a mode which a user can recognize. 

[Claim 67]As opposed to a passive component among parts which are the recording media which record a 
program which can be read on a computer which supports a design of a printed-circuit board, and should be 
arranged to a printed-circuit board, A program recording medium recording a program which makes a 
computer realize a determination means to determine part ranking as order with a small impedance value of 
parts, and an arrangement means which arranges a passive component in order of determined part ranking. 
[Claim 68]A program recording medium, wherein said arrangement means arranges a passive component near 
the power pin of arranged parts other than a passive component in the program recording medium according 
to claim 67. 

[Claim 69][n the program recording medium according to claim 67, said program, A pin ranking determination 
means which sets pin ranking as serious order of a noise which may furthermore generate a power pin to a 
power pin of parts other than a passive component on flowing current, A program recording medium, wherein 
it makes a computer realize an assignment means to assign a passive component to parts with a power pin to 
high order of pin ranking and part ranking and said arrangement means arranges a passive component in high 
order of part ranking near the power pin in which it was assigned. 

[Claim 70]As opposed to a power pin of parts which are the recording media which record a program which 
can be read on a computer which supports a design of a printed-circuit board which arranges parts which 
belong to the 2nd sort near the parts belonging to the 1st sort, and belong to the 1st sort, A 1st 
determination means to determine pin ranking as serious order of a noise which may be generated on current 
which flows through a power pin, A 2nd determination means to determine part ranking as order with the 
small impedance value to parts belonging to the 2nd sort, A program recording medium recording a program 
which makes a computer realize an assignment means assigned to parts of the 1st sort in which it has a high 
power pin of pin ranking as parts of the 2nd sort with high part ranking. 

[Claim 71]Are a parts arrangement evaluation support program which supports evaluation by a user of 
whether arrangement of location dependency parts which are parts which display parts arrangement of a 
wiring board, and from which an effect differs with a locating position is appropriate the memorized recording 
medium in which computer reading is possible, and to a computer. Information which shows a position on a 
wiring board of a pin with which location dependency parts or location dependency parts are provided, with a 
design-information memory step which memorizes position information which consists of information which 
shows a position on a wiring board of a pin with which effect parts or effect parts which may have an effect 
done by location dependency parts, and which are parts are provided. A relevant information memory step 
which memorizes relevant information which connected a pin with which effect parts which have an effect 
more than predetermined done from a pin with which location dependency parts or location dependency parts 
are provided, and a pin with which the location dependency part concerned or the location dependency part 
concerned is provided, or the effect part concerned is provided, A pin with which location dependency parts 
or location dependency parts which are connected by relevant information memorized by a relevant 
information memory step are provided, and a pin with which effect parts or effect parts are provided, A 
recording medium which memorized a parts arrangement evaluation support program performing a displaying 
step matched and displayed in a mode which a user can recognize and in which computer reading is possible. 
[Claim 72]It is the recording medium which memorized a parts arrangement evaluation support program which 
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supports evaluation by a user of whether arrangement of location dependency parts which are parts from 
which an effect differs with a locating position is appropriate and in which computer reading is possible, 
Information which shows a position on a wiring board of a pin with which location dependency parts or 
location dependency parts are provided to a computer, with a position information memory step which 
memorizes position information which consists of information which shows a position on a wiring board of a 
pin with which effect parts or effect parts which may have an effect done by location dependency parts, and 
which are parts are provided. Based on position information memorized by a position information memory 
step, for every pin with which location dependency parts or location dependency parts are provided. . 
[ whether from a pin with which the location dependency part concerned or the location dependency parts 
concerned are provided, it is within distance defined beforehand, and ] Or a searching step which searches a 
pin with which effect parts or the effect parts concerned from the one where distance is nearer to turn 
defined beforehand are provided, A pin with which effect parts searched by a searching step or the effect 
part concerned is provided, and a pin with which location dependency parts or location dependency parts 
which became the origin of search are provided are connected, A recording medium which memorized a parts 
arrangement evaluation support program performing a relevant information memory step memorized as 
relevant information and in which computer reading is possible. 

[Claim 73][t is the recording medium which memorized a parts arrangement evaluation support program which 
supports evaluation by a user of whether arrangement of location dependency parts which are parts from 
which an effect differs with a locating position is appropriate and in which computer reading is possible, 
Information which shows a position on a wiring board of a pin with which location dependency parts or 
location dependency parts are provided to a computer, with a position information memory step which 
memorizes position information which consists of information which shows a position on a wiring board of a 
pin with which effect parts or effect parts which may have an effect done by location dependency parts, and 
which are parts are provided. Based on position information memorized by a position information memory 
step, for every pin with which effect parts or effect parts are provided. . [ whether from a pin with which the 
effect parts concerned or the effect parts concerned are provided, it is within distance defined beforehand, 
and ] Or a searching step which searches a pin with which location dependency parts or location dependency 
parts to turn which were beforehand defined from the one where distance is nearer are provided, A pin with 
which location dependency parts searched by a searching step or the location dependency parts concerned 
are provided, and a pin with which effect parts which became the origin of search, or the effect part 
concerned is provided are connected, A recording medium which memorized a parts arrangement evaluation 
support program performing a relevant information memory step memorized as relevant information and in 
which computer reading is possible. 

[Claim 74]As opposed to a passive component among parts which are the programs executed by computer in 
order to support a design of a printed-circuit board, and should be arranged to a printed-circuit board, A 
program making a computer realize a determination means to determine part ranking as order with a small 
impedance value of parts, and an arrangement means which arranges a passive component in order of 
determined part ranking. 

[Claim 75]A program, wherein said arrangement means arranges a passive component near the power pin of 
arranged parts other than a passive component in the program according to claim 74. 

[Claim 76]The program according to claim 74 receives a power pin of parts other than a passive component 
further, A pin ranking determination means which sets pin ranking as serious order of a noise which may be 
generated on current which flows through a power pin, A program, wherein it makes a computer realize an 
assignment means to assign a passive component to parts with a power pin to high order of pin ranking and 
part ranking and said arrangement means arranges a passive component in high order of part ranking near the 
power pin in which it was assigned. 

[Claim 77]As opposed to a power pin of parts which are the programs executed by computer in order to 
support a design of a printed-circuit board which arranges parts which belong to the 2nd sort near the parts 
belonging to the 1st sort, and belong to the 1st sort, A 1st determination means to determine pin ranking as 
serious order of a noise which may be generated on current which flows through a power pin, A program 
making a computer realize an assignment means assigned to parts of the 1st sort in which it has a high power 
pin of pin ranking as a 2nd determination means to determine part ranking as order with the small impedance 
value, and parts of the 2nd sort with high part ranking to parts belonging to the 2nd sort. 
[Claim 78]It is a program executed by computer in order to support evaluation by a user of whether 
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arrangement of location dependency parts which are parts which display parts arrangement of a wiring board, 
and from which an effect differs with a locating position is appropriate, Information which shows a position on 
a wiring board of a pin with which location dependency parts or location dependency parts are provided, with 
a design-information memory step which memorizes position information which consists of information which 
shows a position on a wiring board of a pin with which effect parts or effect parts which may have an effect 
done by location dependency parts, and which are parts are provided. A relevant information memory step 
which memorizes relevant information which connected a pin with which effect parts which have an effect 
more than predetermined done from a pin with which location dependency parts or location dependency parts 
are provided, and a pin with which the location dependency part concerned or the location dependency part 
concerned is provided, or the effect part concerned is provided, A pin with which location dependency parts 
or location dependency parts which are connected by relevant information memorized by a relevant 
information memory step are provided, A program making a computer realize a displaying step which matches 
and displays a pin with which effect parts or effect parts are provided in a mode which a user can recognize. 
[Claim 79]It is a program executed by computer in order to support evaluation by a user of whether 
arrangement of location dependency parts which are parts from which an effect differs with a locating 
position is appropriate, Information which shows a position on a wiring board of a pin with which location 
dependency parts or location dependency parts are provided, with a position information memory step which 
memorizes position information which consists of information which shows a position on a wiring board of a 
pin with which effect parts or effect parts which may have an effect done by location dependency parts, and 
which are parts are provided. Based on position information memorized by a position information memory 
step, for every pin with which location dependency parts or location dependency parts are provided. . 
[ whether from a pin with which the location dependency part concerned or the location dependency parts 
concerned are provided, it is within distance defined beforehand, and ] Or a searching step which searches a 
pin with which effect parts or the effect parts concerned from the one where distance is nearer to turn 
defined beforehand are provided, A program connecting a pin with which effect parts searched by a searching 
step or the effect part concerned is provided, and a pin with which location dependency parts or location 
dependency parts which became the origin of search are provided, and realizing computer ** for a relevant 
information memory step memorized as relevant information. 

[Claim 80]It is a program executed by computer in order to support evaluation by a user of whether 
arrangement of location dependency parts which are parts from which an effect differs with a locating 
position is appropriate, Information which shows a position on a wiring board of a pin with which location 
dependency parts or location dependency parts are provided, with a position information memory step which 
memorizes position information which consists of information which shows a position on a wiring board of a 
pin with which effect parts or effect parts which may have an effect done by location dependency parts, and 
which are parts are provided. Based on position information memorized by a position information memory 
step, for every pin with which effect parts or effect parts are provided. . [ whether from a pin with which the 
effect parts concerned or the effect parts concerned are provided, it is within distance defined beforehand, 
and ] Or a searching step which searches a pin with which location dependency parts or location dependency 
parts to turn which were beforehand defined from the one where distance is nearer are provided, A program 
connecting a pin with which location dependency parts searched by a searching step or the location 
dependency parts concerned are provided, and a pin with which effect parts which became the origin of 
search, or the effect parts concerned are provided, and realizing a computer for a relevant information 
memory step memorized as relevant information. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to parts arrangement suitable for especially noise reduction, and 
its check about the designing support device (CAD (ComputerAided Design) device) which supports a 
printed-circuit board design. 
[0002] 

[Description of the Prior Art]In the wiring design of a printed-circuit board, the measure for controlling the 
noise at the time of operation is important, and since especially the electronic circuit that operates on high 
frequency tends to generate a noise, it is necessary to take sufficient measure. As one of the measures for 
controlling the noise at the time of operation from the former, the method of arranging a bypass capacitor on 
a substrate is taken. 

[0003]The capacitor is mainly bearing especially supply of the high frequency current over absorption of the 
RF generator ripple produced in the printed-circuit board in which a high frequency signal line is allotted at 
the change time of a high frequency signal, i.e., IC. Therefore, it is better to have arranged these capacitors 
as much as possible to the power pin of IC in the neighborhood, in order to reduce the electromagnetic 
radiation noise in a wiring board and to raise quality. As document about such art, Mark I Montrose, "Printed 
CircuitBoard Design Techniques for EMI Compliance", and IEEE Order No.PC5595, Howard W.Johnson.Martin 
Graham "HIGH-SPEED DIGITAL DESIGN A Handbook of BlackMagic",PTR Prentice-Hall etc. are mentioned. 
[0004]In arrangement/wiring CAD of a wiring board, According to a component type and the junction state of 
a network, to bulky part with main IC, connector, etc. conventionally. By assigning parts with small capacitor 
element, coil element (inductor element), resistance element, filter element, etc., and treating the assigned 
mutual parts as one part, the part mark which should respect the whole wiring board are decreased, and what 
arranges parts is mentioned, as document about such art — Shin— ichi Tanimoto others — "the EMI reducing 
method from the printed circuit board by the part automatic layout which restricted the length of the critical 
network", Shingaku Giho, EMCJ99-92, pp.1 7-22-1 999, etc. are mentioned. 
[0005] 

[Problem(s) to be Solved by the Invention] However, the electrolytic condenser whose capacity for supplying 
low frequency current to main bulky part (IC) is big when parts are assigned based on a component type and 
a tantalum condenser, A ceramic condenser with small capacity for supplying the high frequency current will 
be recognized as the same capacitor element, without being distinguished. Therefore, like the capacitor 
elements C6-C8 (capacity is smaller than C1-C3) shown in drawing 1 , the capacitor element inclined, and 
was assigned, and allotment of suitable parts was not carried out, but the correction by a user was required. 
Although the capacitor of a ****** sake should be brought close to the power pin of IC and should arrange 
the high frequency current with the shortest distance, arrangement of a capacitor, IC in recent years owned 
two or more power pins in many cases, also had mostly the combination of the pin pairs of the power pin of 
IC, and the power pin of two or more capacitors, and chose the optimal pin pairs, and it was difficult to wire. 
[0006]As a CAD device which can check whether arrangement of a bypass capacitor is appropriate, there are 
some which were indicated by JP,H10-97560,A (computer-aided-design system). This CAD device enables it 
to check arrangement of a bypass capacitor by [ which have arranged ] displaying the useful range of noise 
rejection on a substrate for every bypass capacitor. 

[0007] Drawin g 2 is the figure which was displayed on the monitor of the CAD device indicated in JP.H10- 
97560.A and in which showing the display example of the wiring board under design. The bypass capacitor 
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2110, IC2120, and IC2130 are arranged at the wiring board 2101 shown in drawing 2 at this time. The useful 
range, the ellipse 2141, and the ellipse 2142 of the noise rejection by the bypass capacitor 2110 are 
displayed. The ellipse 2141 shows the range with a high effect of the noise rejection by the bypass capacitor 
2110 here, and the ellipse 2142 shows the range whose effect of the noise rejection by the bypass capacitor 
2110 is a degree in the middle. 

[0008]The designer can check arrangement of a bypass capacitor by judging whether with reference to the 
display of these useful ranges, each pin of each part article arranged on a wiring board is contained in the 
useful range of the noise rejection by a bypass capacitor. Here, since four pins in the left-hand side of 
IC2120 exist within the limits of the ellipse 2141, it is surmised that the effect of noise rejection is high, and 
since four pins in the right-hand side of IC2120 exist within the limits of the ellipse 2142, the effect of noise 
rejection is conjectured to be a degree in the middle. Since neither of the pins of IC2130 exists in ellipse 
2141 and ellipse 2142 within the limits, they is conjectured that the effect of noise rejection is below a 
degree in the middle. 

[0009]However, in the above displays, since the number of the bypass capacitors arranged on a wiring board 
follows on increasing, and the number of ellipses increases and an ellipse overlaps mutually, if the number of 
bypass capacitors turns up to some extent, a display will become extremely hard to see. By the difference 
among operating characteristics, such as clock frequency for every output pin of parts, the bypass capacitors 
which suit, respectively may differ and in such a case. Since there is no telling whether each bypass 
capacitor is effective in which pin of which part, in the above displays, lapse of judgement may be caused on 
the contrary. 

[0010]Even if there is capacity in a capacitor and the characteristic is in agreement, if capacity runs short, 
the effect of noise rejection will become insufficient, but since the capacity of a bypass capacitor is not 
taken into consideration in the above displays, capacity lacks cannot be discovered. Only with the slant range 
on the flat surface of the bypass capacitor on a substrate, and the pin of parts, the judging method by the 
still more above displays judges whether a bypass capacitor is effective, and lacks in accuracy. It is because 
it is not dependent on the slant range on a flat surface and is dependent on the course length into which the 
harmonic content of the transient current determined with a circuit pattern flows whether a bypass capacitor 
is effective. 

[0011]The 1st purpose of this invention is to provide the CAD device which performs parts arrangement 
suitable for reduction of an electromagnetic radiation noise. The 2nd purpose of this invention is to provide 
the CAD device which can check easily whether arrangement of a bypass capacitor is appropriate. 
[0012] 

[Means for Solving the Problem]A CAD device of this invention is provided with the following. 

A deciding part which determines part ranking as order with a small impedance value of parts to a passive 

component among parts which should be arranged to a printed-circuit board. 

A placement part which arranges a passive component in order of determined part ranking. 

According to this composition, a passive component is arranged sequentially from parts with a small 

impedance value. Since a noise with high frequency is reduced so that impedance is small, a passive 

component will be arranged in order of a noise of low frequency from a noise of higher frequency. Since 

flexibility of arrangement is so large that it is arranged previously, a passive component can be arranged in a 

position efficiently reduced by noise with higher frequency. 

[0013]Here, said placement part carries out passive component arrangement near the power pin of arranged 
parts other than a passive component. It may be made for said deciding part to determine said part ranking 
for order with small equivalent in-series inductance of a passive component as order with small impedance 
here. It is a designing support device which supports evaluation by a user of whether arrangement of location 
dependency parts which are parts from which a designing support device of this invention displays parts 
arrangement of a wiring board, and an effect differs with a locating position is appropriate, A design- 
information storage parts store which memorizes position information which shows a position of each part 
article on a wiring board, A relevant information storage parts store which memorizes relevant information 
which connected location dependency parts and effect parts which have an effect done by the location 
dependency part, According to position information, it has an indicator which matches and displays location 
dependency parts and effect parts which were connected by said relevant information in a mode which a user 
can recognize. 
[0014] 
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[Embodiment of the Invention](Embodiment 1) 

The CAD device in a <outline> book embodiment is a device which supports the design of a printed-circuit 
board, it sets up the part priority which shows arrangement order about the parts of a specific kind, and it is 
constituted so that it may arrange according to a priority part priority. Here, a specific kind is a passive 
component which reduces the noise of printed-circuit boards, such as a capacitor element, a resistance 
element, an inductor element, and a filter element, and the component type for noise countermeasures is 
said. 

[0015]This CAD device sets a part priority as order with small impedance of parts, especially the order with 
small impedance to the high frequency signal of parts. Specifically, it is the inductance (a part priority with 
high equivalent in-series inductance (called EquivalentSeries Inductance:ESL) is attached as small parts (or 
parts it can consider that are small).) of passive components, such as a capacitor element. Since this part 
priority is the ranking of arrangement, it is arranged in an order from the high parts of a part priority at a 
printed-circuit board. In this case, since the free space where other parts are not arranged greatly [ the 
flexibility of arrangement of the higher parts of a part priority ] that is, is large, it will be arranged at the 
latest, optimal position of a power pin. As a result, since the impedance value [ as opposed to a high 
frequency noise in parts with smaller ESL ] is small, this CAD device can be arranged like the parts which 
reduce the noise signal of high frequency more to the latest of a power pin. 

<Composition> drawing 3 is a block diagram showing the composition of CAD device 1000 in the embodiment 
of the invention 1. CAD device 1000 is realized by performing software which realizes the function of each 
block shown in drawing 3 on computer hardwares, such as a workstation shown in drawing 4 . This computer 
hardware comprises a microprocessor, RAM, a ROM, a hard disk drive, a display device, a keyboard, a mouse, 
etc. 

[0016]In draw ing 3, CAD device 1000 comprises the command input area 1 101, the data input part 1 102, the 
command input analyzing parts 1 104, the control section 1 103, the part primary detecting element 1 105, the 
part priority setting section 1106, the placement part 1107, the design-information storage parts store 1108, 
and the indicator 1109. It explains in order of the expedient top of explanation, and 1101, 1102, 1109, 1104, 
1103, 1108, 1105, 1106 and 1107. 

[0017]The command input area 1101 receives the various commands by the user's operation to a keyboard, a 
mouse, etc. The data input part 1102 receives the input of the circuit diagram information created by the 
circuit diagram design CAD device (outside of a figure) etc. The received circuit diagram information is stored 
in the design-information storage parts store 1108 as design information. 

[0018]The indicator 1109 displays a printed-circuit board for the plot plan of the parts on a printed-circuit 
board, a wiring diagram, a user's operation input box, etc. according to a design process. The command input 
analyzing parts 1104 analyze the command received by the command input area 1101, judge the classification 
of the command, and output a command to each part which constitutes CAD device 1000 according to 
classification. There are an input command of circuit diagram information, an arrangement command which 
directs the parts arrangement to a printed-circuit board, a wiring command which wires between the arranged 
parts, etc. in the classification of a command. 

[0019]In this example, there shall be two kinds of 1st and 2nd arrangement commands as an arrangement 
command. The 1st arrangement command directs arrangement of bulky part (active parts, such as IC, a 
connector, etc.). The 2nd arrangement command directs arrangement of bits and pieces (passive 
components, such as a capacitor element, an inductor element, and a resistance element etc.) other than 
bulky part. The 2nd arrangement command is inputted in the command input area 1101 after the 1st 
arrangement command. 

[0020]The control section 1103 controls the command input area 1 101, the data input part 1102, the 
command input analyzing parts 1104, and the CAD device 1000 whole. Especially the control section 1103 
starts the part primary detecting element 1 105 and the part priority setting section 1 106 in this order, when 
the 2nd arrangement command is received from the command input analyzing parts 1104. Thereby, the 
above-mentioned part priority is set up by the part priority setting section 1 106 to the parts of a specific 
kind. The control section 1103 arranges the parts which chose and chose parts according to the part priority 
to the placement part 1107. 

[0021]The design-information storage parts store 1108 memorizes the design information of the printed- 
circuit board created based on the circuit diagram information received by the data input part 1102. Design 
information includes (1) parts information list, (2) parts-master information list 1301, (3) effective frequency 
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area information list, and (4) part-shape-information list 1701. 

(1) A parts information list parts information list is a list which consists of information about the arrangement 
on the printed-circuit board for every parts which constitute the circuit which circuit information shows. 
[0022] Drawing 5 is a figure showing a concrete example of a parts information list. In the figure, the parts 
information list 1201 contains each column of the part number 1202 about each part article, the names of 
parts 1203, the part shape 1204, the arrangement surface 1205, the reference point coordinates 1206, the 
priority 1207, the principal piece lot number item 1208, the accompanying part number 1209, and the part 
group 1210. Each line of the parts information list 1201 expresses the parts information about one part. 
[0023] Among these, the part number 1202, the names of parts 1203, and the part shape 1204 are directly set 
as the parts information list 1201 from the circuit information received by the data input part 1102. The 
remainder is set up one by one according to the design stage of CAD device 1000. According to this 
embodiment, the principal piece lot number item 1208, the accompanying part number 1209, and the part 
group name 1210 should be inputted by the user from the command input area 1101, and the part group name 
1210 does not need to be set up. 

[0024]The part number 1202 shows the number which identifies each part article in a circuit. The names of 
parts 1203 show the name which identifies the parts master information corresponding to parts. The part 
shape 1204 is an identifier which identifies a part shape. The arrangement surface 1205 shows the identifier 
which identifies the field of the printed-circuit board in which parts are arranged. An arrangement surface 
makes A side and another side B side for one field of a printed-circuit board. 

[0025]The reference point coordinates 1206 show the coordinates by which parts are arranged (X, Y). The 
priority 1207 shows the number which shows the priority of parts arrangement The priority 1207 is always 
set up about no parts, and is set up by the part priority setting section 1 106 to the parts for noise 
countermeasures. The principal piece lot number item 1208 shows the part number of the principal piece 
article corresponding to the case where parts are accompanying parts. Here, a principal piece article says 
parts, such as IC and a connector, and accompanying parts say parts, such as a capacitor element, an 
inductor element, a resistance element, and filter element Hitoshi. in order that the term of a principal piece 
article and required accessories may distinguish the parts where the thing on a printed circuit board arranged 
as much as possible to the latest has a desirable relation — business — **** . The parts and required 
accessories which a principal piece article serves as a noise source, and need a noise countermeasure show 
the parts for noise countermeasures. A principal piece article is arranged ahead of required accessories, and 
required accessories are arranged by the placement part 1 107 at the latest as they can do a principal piece 
article. 

[0026]The accompanying part number 1209 shows the part number of accompanying ****** assigned to the 
part (principal piece article) concerned. According to this embodiment, required accessories shall be assigned 
by the user to a principal piece article. That is, the principal piece lot number item 1208 and the 
accompanying part number 1209 should be set up by the user. The part group 1210 shows the identifier 
which identifies the group to whom the part concerned belongs. It does not need to be set up in this 
embodiment. 

[0027]"-" under list shows that the item is not set up. 

(2) A parts master information bureau article master information list shows the list which consists of parts 
master information which shows the characteristic of each parts. Drawing 6 shows a concrete example of the 
parts master information list 1301. In the figure, the parts master information list 1301, Each column of the 
names of parts 1302 about each part article master, the component type 1303, the pin count 1304, the L 
value 1305, C value 1306, R value 1307, the internal clock power-net name 1308, effective frequency 
MIN1309, and effective frequency MAX1310 is included. Each column of 1307-1310 does not need to be set 
up in this embodiment. 

[0028]Each line in the parts master information list 1301 expresses one parts master information. The names 
of parts 1302 show the identifier which identifies names of parts. The component type 1303 shows the 
identifier which identifies a component type. There are IC which shows an integrated circuit component, C 
which shows a capacitor element, R which shows a resistance element, L which shows an inductor element, 
CN which shows a connector area article, etc. in a component type. 

[0029]The pin count 1304 shows the pin count of parts. The L value 1305, C value 1306, and R value 1307 
show the inductance value of parts, capacity value, and resistance, respectively. These are set up according 
to a component type. The internal clock power-net name 1308 shows the power-net name which the internal 
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clock and internal clock of parts use. The internal clock power-net name is not shown in all parts. For 
example, the frequency of an internal clock is 33 MHz and "33MHz~vcc2" shows that the power-net name 
for the internal clocks is vcc2. 

[0030] Effective frequency MIN1309 and effective frequency MAX1310 show the lowest frequency and 
maximum frequency in which the part concerned operates effectively, respectively. 

(3) Effective frequency area information list effective frequency area information lists are a value of the 
equivalent in-series inductance (ESL) in a capacitor element and passive components, such as a resistance 
element, and a list which memorizes the effective frequency area. An effective frequency area information list 
is a list of [ for converting the distance between pins of parts for noise countermeasures other than an 
inductor element into equivalent in-series inductance and an effective frequency area ]. 
[0031]Dj^wjngJ) Js a figure showing a concrete example of an effective frequency area information list. In the 
figure, the effective frequency area information list 1601 contains each column of the distance 1602 between 
pins, the inductance value 1603, and the effective frequency area 1604. Each line in the effective frequency 
area information list 1601 shows one effective frequency area information. The distance 1602 between pins 
shows the distance of the 1st pin in passive components, such as a capacitor element a resistance element, 
an inductor element, and the 2nd pin. In the case of parts, such as a register array, 3 terminal filter shows the 
distance of the 1st pin other than a ground pin, and the 2nd pin for the distance of the 1st pin and the 2nd 
pin connected inside. 

[0032]The inductance value 1603 shows the equivalent in-series inductance (ESL) corresponding to the 
distance 1602 between pins. Capacitor elements and resistance elements other than an inductor element are 
considered that ESL is also small, so that the distance between pins is short The effective frequency area 
1604 shows the effective frequency area corresponding to the distance 1602 between pins. It is thought that 
an effective frequency area becomes so high that ESL is small. It is thought that an impedance value also 
becomes small and an effective frequency area becomes high, so that the impedance by ESL is small. 
[0033]The inductance value 1603 and the value of the effective frequency area 1604 are beforehand set up 
by the user. These values may be the value calculated by experiment, and a value found out experientially. 

(4) A part-shape-information list 1701 part-shape-information list is a list of part shape information in which 
the shape for every parts is shown. 

[0034] Drawing 10 is a figure in which the concrete target of a part-shape-information list shows an example. 
In the figure, the part-shape-information list 1701 comprises each column of the part shape 1702, the 
minimax field 1703, the pin number 1704, the pin seat mark 1705, and the distance 1706 between pins. The 
part shape 1702 shows the identifier which identifies a part shape. 

[0035]The minimax field 1703 is a group of the coordinates which show the outside of parts, and is a group of 
the upper left coordinates of a part outside, and lower right coordinates. In the figure, it is a relative 
coordinate which sets upper left coordinates to (0, 0). Each coordinates are coordinates (X, Y). The pin seat 
mark 1 705 shows the relative coordinate of the pin over the reference point coordinates 1 206 of the parts 
shown in parts information for every pin which the pin number 1704 shows. 

[0036]The distance 1706 between pins shows the distance between the normal coordinates of the 1st pin of 
parts, and the 2nd pin. The part primary detecting element 1105 in drawing 3 under control of the control 
section 1103, From the parts information list 1201 memorized by the design-information storage parts store 
1108, the parts master information list 1301, and the part-shape-information list 1701, the parts information 
about each part article, parts master information, and part shape information are read, and the part priority 
setting section 1 106 or the placement part 1 107 is passed. The part primary detecting element 1 1 05 has 
memorized the kind (the above-mentioned specific kind) of parts which should set up a part priority. In this 
example, as for the specific kind memorized, the (A) capacitor element, the (B) capacitor element and an 
inductor element, the (C) capacitor element, an inductor element, a resistance element, etc. are set up by the 
user. 

[0037]The part priority setting section 1106 sets up a part priority into parts information to the parts of the 
above-mentioned specific kind with reference to the information read by the part primary detecting element 
1 105. In that case, the processings set up by any of the above (A), (B), and (C) the specific kinds memorized 
by the part primary detecting element 1 105 are differ a little. That is, when the specific kind memorized by 
the part primary detecting element 1105 is the (A) capacitor element, the part priority setting section 1106 
sets a part priority as order with small capacity to the parts of a specific kind. Here, the part priority setting 
section 1106 considers that parts with smaller capacity have smaller ESL. When specific kinds are the (B) 
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capacitor element and an inductor element, To the parts of a specific kind, the part priority setting section 
1 106 converts the distance between pins of parts into an ESL value according to the effective frequency 
area information list 1601 of drawin g 9 , and sets a part priority as order with the small ESL value. When 
specific kinds are the (C) capacitor element, an inductor element, and a resistance element, To the parts of a 
specific kind, the part priority setting section 1 106 converts the distance between pins of parts into an 
effective frequency area according to the effective frequency area information list 1 601 of drawing 9, and 
sets a part priority as the high order of the effective frequency area. 

[0038]From the control section 1103, the placement part 1107 receives the part number 1230, arranges 
parts, and ends a layout process. Usually, the principal piece lot number item is given to the parts to which 
the part priority was set. The placement part 1107 arranges the parts concerned near [ as possible ] the 
principal piece lot number item, when the principal piece lot number item is given. 

When the specific kind memorized by the <details of part priority setting section 1106> part primary detecting 
element 1105 is the (A) capacitor element, (B) In the case of a capacitor element and an inductor element, in 
the case of the (C) capacitor element, an inductor element, and a resistance element, divide, and explain the 
part priority setting processing in the part priority setting section 1 106. 

In (A), drawing 1 1 is a flow chart which shows the details of the part priority setting processing (A) in the part 
priority setting section 1106. 

[0039]In the figure, the part priority setting section 1106 processes the loop 1 to ail the parts information 
(refer to drawing 5) read by the part primary detecting element 1105 (S101-S106). Namely, the part priority 
setting section 1 106 reads a part number and names of parts from the parts information corresponding to 
one part (S102), C value and a component type are read from the parts master information (refer to drawing 
6) corresponding to the read names of parts (S103), When the component type corresponds to the specific 
kind (here capacitor element) memorized by the part primary detecting element 1105, a part number and C 
value are registered into the workspace in (S104:Yes) and a memory (outside of a figure) (S105). 
[0040]By repeating S102-S105 for every parts information, an operation list will hold **** of a part number 
and C value about all the elegance applicable to a specific kind after the end of processing of the loop 1 in 
the order registered by loop 1 processing. The part priority setting section 1 106 rearranges the group of an 
operation list into the small order of C value (S107), and sets up the part priority of same order to the parts 
information list 1201 in order after rearrangement (S108). As a result, a part priority is set as the small order 
of C value to the capacitor element in the parts information list 1201. 

[0041] Although it considers in drawin g 1 1 that the small order of C value is the small order of ESL, the 
distance between pins of a capacitor element may be used instead of C value. That is, it may be considered 
that order with a small distance between pins is the small order of ESL. It is because ESL is also so small 
that the distance between pins is generally small. In that case, what is necessary is just to have composition 
which reads the distance between pins from the part-shape-information list 1701 instead of C value in the 
above S103. As a result, an operation list will hold the above-mentioned group rearranged into order with a 
small distance between pins, and a part priority will be set as order with a small distance between pins. 
In (B), drawing 12 is a flow chart which shows the details of the part priority setting processing (B) in the part 
priority setting section 1 106. Since the same step number is given to the same step as drawing 11 , 
explanation is omitted and the figure is explained focusing on a different step. 

[0042]lt differs in that the flow chart of drawing 12 has S102a, S103a, S105 a-c, and S107a instead of S102 
in drawing 11 . S103, S105, and S107. Of course, the specific kind memorized by the part primary detecting 
element 1105 is described above (B). In S102a and S103a, in addition to processing of S102, the part priority 
setting section 1 106 also reads the identifier of a part shape from part-shape 1 204 column of drawing 5 , and 
it differs in that C value in S1 03 is not read. 

[0043]After being judged with a specific kind in S104, the part priority setting section 1106, The distance 
between pins is read from the part shape information (refer to drawing 10 ) corresponding to the identifier of 
the part shape read in S102a (S105a), The inductance value corresponding to the distance between the pin is 
read from the effective frequency area information list 1601 (S105b), and a part number and an inductance 
value are registered into an operation list (S105c). 

[0044]By repeating S102 a-S 105c for every parts information, an operation list will hold the group of a part 
number and an inductance value about all the elegance applicable to a specific kind after the end of 
processing of the loop 1 in the order registered by loop 1 processing. In S107a, the part priority setting 
section 1 106 rearranges the group of an operation list into order with a small inductance value. 



http://www4.ipdl.inpit.go.jp/cgi-bi^ 2010/07/28 



JP,2001-282882,A [DETAILED DESCRIPTION] 



7/32 "s— V 



[0045]As a result, a part priority is set as order with a small inductance value (ESL) to the capacitor element 
and inductor element in the parts information list 1201. It may be made to read not the inductance value of 
the effective frequency area information list 1601 but L value of the parts master information list 1301 in 
S105b. 

(C) When specific kinds are a capacitor element, an inductor element, and a resistance element, drawing 13 is 
a flow chart which shows the details of the part priority setting processing (C) in the part priority setting 
section 1106. Since the same step number is given to the same step as drawing 12 , explanation is omitted 
and the figure is explained focusing on a different step. 

[0046]It differs in that the flow chart of drawing 13 has S105p, S105q, and S107p instead of S105b in drawing 
12 , S105c, and S107a. Of course, the specific kind memorized by the part primary detecting element 1 105 is 
described above (C). In processing of S105p, S105q, and S107p, it differs in that an effective frequency area 
is used instead of an inductance value. 

[0047]ln SI 07a, the part priority setting section 1 106 rearranges the group of an operation list into order with 
a small inductance value. As a result, a part priority is set as order with a small inductance value (ESL) to the 
capacitor element, inductor element, and resistance element in the parts information list 1201. 
The <control action by control section 1 1 03> control section 1103 receives the 2nd arrangement command 
from the command input analyzing parts 1 104, and processing until arrangement of a bit and piece finishes by 
control of the control section 1103 is explained. 

[0048] Drawing 14 is a flow chart which shows operation of CAD device 1000 after receiving the 2nd 
arrangement command until arrangement of a bit and piece finishes. It is assumed that arrangement of bulky 
part is already completed according to the 1st arrangement command. The control section 1103 will start the 
part primary detecting element 1105, if the 2nd arrangement command is received from the command input 
analyzing parts 1 104 (S1 101). The part primary detecting element 1 105 reads parts information from the 
design-information storage parts store 1 108. Next, the control section 1 103 starts the part priority setting 
section 1106 (S1 1 02). The started part priority setting section 1106 sets up a part priority into the parts 
information list 1201 with reference to the parts information read to the part primary detecting element 1105 
(refer to drawing 1 1 - drawing 13). 

[0049]Next, the control section 1103 arranges parts to the placement part 1107 according to a part priority, 
if the part priority set up by the part priority setting section 1 106 is read and read-out is not completed 
(S1103) (S1104). In this arrangement, required accessories are arranged near [ as possible ] the principal 
piece article. This processing is repeated until read-out of a part priority is completed. 

[0050]Thus, compared with low parts, since the disposition space on a printed circuit board is large, the high 
parts of a part priority have the large flexibility of arrangement, and they will be arranged at the more nearly 
optimal position. As explained above, according to the CAD device in this embodiment, about the parts of a 
specific kind. It considers that ESL or impedance values are small (or an effective frequency area is high) 
parts, and ESL sets a part priority as small order, and arranges in order of a part priority, so that capacity or 
the distance between pins is small. 

[0051]As a result, since the arrangement order of the parts for noise countermeasures becomes order with 
small impedance (small order of ESL), it becomes large about the flexibility of arrangement of the parts for 
noise countermeasures with smaller impedance. As a result, good arrangement of noise figure can be 
performed. Although the noise of frequency with more expensive parts with smaller (ESL is small) impedance 
is reduced, it is because noise suppression parts with higher frequency have larger restrictions of 
arrangement, i.e., it must arrange near [ as possible ] the principal piece article. 

[0052]Since the part-shape-information list 1701 is a table which converts the distance between pins into an 
inductance value or an effective frequency area, The part priority setting section 1 106 can set a part priority 
as the same rank for the parts for noise countermeasures of a different kind (a capacitor element, an 
inductor element, a resistance element, a filter element, etc.). Although three examples, (A), (B), and (C), are 
given as a specific kind memorized by the part primary detecting element 1105 in the above-mentioned 
embodiment, Generally [ a capacitor element, an inductor element, a resistance element, a filter element, 
etc. ] about (B) and (C), it may be considered as the arbitrary combination of the component type for noise 
countermeasures. In (B) and (C), the part priority setting section 1106 is good also considering any of order 
with a small inductance value, and the high order of an effective frequency area as a part priority. 
(Embodiment 2) 

In the CAD device in the <outline> embodiment 1, although the effective frequency area uses the value 
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converted from the distance between pins with the effective frequency area information list 1601 shown in 
drawing 9 , The CAD device in this embodiment computes the f-Z characteristic (frequency versus impedance 
value characteristic) from the capacity value and the inductance value of parts, an effective frequency area 
is computed from the f-Z characteristic, and it differs in that it is set as the parts master information list 
1301. 

<Composition> dr aw ing 1 5 is a block diagram showing the composition of CAD device 2000 in this 
embodiment. 

[0053]Since the component which attached the numerals same among the components of CAD device 2000 
of the figure as the component of CAD device 1000 is the same as CAD device 1000, explanation is omitted 
and it explains focusing on a different component CAD device 2000 differs in the point which is provided with 
the control section 2101 instead of the control section 1103, and is provided with the part priority setting 
section 2103 instead of the part priority setting section 1 106, and the point of newly having the effective 
frequency area set part 2102, compared with CAD device 1000 shown in drawing 3 . 

[0054][f the 2nd arrangement command is received from the command input analyzing parts 1104, after the 
control section 2101 starts the part primary detecting element 1105 and makes parts information take out, it 
starts the effective frequency area set part 2102 and the part priority setting section 2103 in this order. It is 
the same as that of the control section 1103 except this. Although the part priority setting section 2103 is 
the same as the control section 1 103 about the part priority setting processing (A) shown in drawing 1 1 and 
drawing 1 2 , and (B), they differ in part about the part priority setting processing (C) shown in drawing 13 . 
[0055] Drawing 16 is a flow chart which shows the part priority setting processing (it is considered as C) in 
the part priority setting section 2103 in case specific kinds are the (C) capacitor element, an inductor 
element, and a resistance element. The figure differs in that it has S105t instead of S105a of drawing 13, and 
S105p (conversion to an effective frequency area from the distance between pins). 

[0056]In S105t, the part priority setting section 2103 reads effective frequency MAX1310 set as parts master 
information by the effective frequency area set part 2102. As a result, a part priority is set up in the 
processing after S105q of drawing 13 in order of [ high ] effective frequency MAX1310 computed by the 
effective frequency area set part 2102. 

[0057]The effective frequency area set part 2102 will compute in which frequency range the parts concerned 
are effective in a noise countermeasure (EMI measure) based on the value, if C value, L value, or the value of 
the both is notified about the parts of a specific kind from the control section 2101. Specifically the effective 
frequency area set part 2102, Have memorized threshold Th defined beforehand and among C value 1323 of 
the part number 1230, and the L value 1322 from the control section 2101 Either, Or it judges which value 
both values were received and was received among C value 1323 and the L value 1322, According to the 
received value, the f-Z characteristic (for example, each impedance value for every frequency of a certain 
interval) is computed as follows, and it asks for the frequency range where an impedance value becomes 
smaller than above-mentioned threshold Th as an effective frequency range. 
[0058]Impedance value [ at the time of receiving only C value 1323 ] Z (f) is shown in (several 1). 
(Several 1) 

Impedance value [ at the time of receiving only Z(f) =|1 / (2pifC) |L value 1322 ] Z (f) is shown in (several 2). 
(Several 2) 

Impedance value [ at the time of receiving both Z(f) =|2pifl_| C value 1323 and the L value 1322 ] Z (f) is 
shown in (several 3). 
(Several 3) 

The Z(f) =|2pifl_-(1/(2pifC)) | effective frequency area set part 2102, The impedance value and threshold in 
the f-Z characteristic are compared, and it asks for the portion (Th>Z (f)) whose impedance value is smaller 
than a threshold as an effective frequency area, and is set as effective frequency MINI 309 and effective 
frequency MAX1310 of the parts master information list 1301. 

[0059] Drawing 1 7 shows an example of the f-Z characteristic computed when the effective frequency area 
set part 2102 received only the L value 1322 from the control section 2101. In the figure, the effective 
frequency area set part 2102 compares the impedance 2201 (Z (f)) with said threshold 2202 (Th), and sets it 
as the parts master information list 1301 by making into an effective frequency area the portion (on the left 
of the intersection 2205) whose impedance 2201 is smaller than the threshold 2202. 

[0060] Drawing 1 8 shows an example of the f-Z characteristic computed when the effective frequency area 
set part 2102 received only C value 1323 from the control section 2101. In the figure, the effective frequency 
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area set part 2102 is set as the parts master information list 1301 by making into an effective frequency area 
the portion (on the right of the intersection 2204) whose impedance 2201 is smaller than the threshold 2202. 
[0061] Drawing 19 shows an example of the f-Z characteristic computed when the effective frequency area 
set part 2102 received both the L value 1322 and C value 1323 from the control section 2101. In the figure, 
the portion (portion between the intersection 2204 and the intersection 2205) whose impedance 2201 is 
smaller than the threshold 2202 is set up as an effective frequency area. By drawing 19 . threshold Th is 1 
ohm from above-mentioned drawing 17 . Here, an effective frequency area means the range of the frequency 
which can send the high frequency current with the impedance whose part concerned is smaller than 1 ohm 
(or the power pin of IC is supplied). Even if threshold Th is not 1ohm, it should just define a value according 
to the capacity of the high frequency current (or it is necessary to supply the power pin of IC) which the part 
concerned needs to send. The threshold memorizes values, such as 1 [omega], as a default value, or may be 
made to input them by a user. 

[0062]As a computed result of an effective frequency area, the effective frequency area set part 2102 
describes the frequency 2205 in effective frequency MAX1310 which indicates the maximum of an effective 
frequency area to be the frequency 2204 to effective frequency MINI 309 which shows the minimum of an 
effective frequency area to the parts master information list 1301. The part priority setting section 2103 
reads effective frequency MAX1310 of parts master information, and sets up the part priority 1233 in order 
of the high frequency of effective frequency MAX1326. As a result, the parts (required accessories) of a 
specific kind are a part priority and same order, and are arranged near [ as possible ] the principal piece 
article. As a result, since the flexibility of arrangement of the higher parts of effective frequency MAX1326 is 
high, good arrangement of noise figure is enabled. 

The <control action by control section 21 01 > control section 2101 receives the 2nd arrangement command 
from the command input analyzing parts 1104, and processing of CAD device 2000 is explained until 
arrangement of a bit and piece finishes by control of the control section 2101. 

[0063] DrawinK 20 is a flow chart which shows operation of CAD device 2000 after receiving the 2nd 
arrangement command until arrangement of a bit and piece finishes. It is assumed that arrangement of bulky 
part is already completed according to the 1st arrangement command. The figure differs to the flowchart 
shown in drawing 14 in that S2102 and S2103 are added between S1101 and S1102, and is the same except 
this. 

[0064]The control section 2101 will start the part primary detecting element 1105, if the 2nd arrangement 
command is received from the command input analyzing parts 1104 (S1 1 01). Thereby, the part primary 
detecting element 1 105 reads parts information from the design-information storage parts store 1108. Next, 
the control section 2101 reads the part number 1230 from the read parts information, If setting out of an 
effective frequency area is not completed about all the parts of a specific kind (S2102), L value and C value 
are read from the parts master information corresponding to the names of parts of parts information, and an 
effective frequency area is made to set it as the effective frequency area set part 2102 from these L values 
and C value (S2103). Thereby, the effective frequency area set part 2102 writes effective frequency MIN1309 
and effective frequency MAX1310 in a parts master information list. 

[0065]The control section 2101 will start the part priority setting section 2103, if read-out of all the parts 
information (part number) is completed in S2102 (S1102). When specific kinds are the (C) capacitor element, 
an inductor element, and a resistance element, the started part priority setting section 2103 does not 
convert the distance between pins into an effective frequency area, as shown in drawing 1 6 . A part priority is 
set up like S1 101 of drawing 14 except the point which reads the effective frequency MAX set as parts 
master information (S2103). The processing after this is the same as that of Embodiment 1. 
[0066]According to the CAD device in this embodiment, it sets up in order of [ high ] effective frequency 
MAX1310 set as parts master information to have explained above, the priority, i.e., the arrangement order, of 
parts of a specific kind. Thus, the part priority setting section 2103 computes the effective frequency area 
MAX from L value and C value, without converting the distance between pins into an effective frequency 
area using the effective frequency area information list 1601. 

[0067]Whether effective frequency is converted from the distance between pins like Embodiment 1 or it 
computes from L value and C value like this embodiment may constitute CAD device 2000 so that it may 
choose by user's operation. Although the effective frequency area set part 2102 is computing the effective 
frequency area in this embodiment using L value contained in the parts master information list 1301, Instead 
of this L value, the distance between pins of the part-shape-information list 1701 may be read, and it may 
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constitute so that an effective frequency area may be computed using the inductance value 161 1 
corresponding to the distance between pins with reference to the effective frequency area information list 
1601. 

[0068]Although effective frequency MIN1325 and effective frequency MAX1326 which are set as the parts 
information list 1201 are computed in this embodiment based on L value and C value in the parts master 
information list 1301, When L value and C value are unknown, with reference to the effective frequency area 
information list 1601, the effective frequency area 1612 may be used for the distance 1713 between pins 
from read-out 

(Embodiment 3) CAD device 3000 of this embodiment — the function of CAD device 1000 Of Embodiment 1 
— in addition, allotment with principal piece articles (IC, a connector, etc.) and accompanying parts (a 
capacitor element, an inductor element, a resistance element, a filter element, etc.) is performed as follows. 
[0069]That is, a high pin priority is given as a large power pin, and the seriousness of the noise presumed to 
be generated by CAD device 3000 on the current which flows through a power pin among the power pins of a 
principal piece article assigns the high accompanying parts of the part priority one by one from the high 
power pin of the pin priority. The seriousness of a noise means the height of noise frequency, the strength of 
noise electric power, etc. here. As a result, the high accompanying parts of a part priority will be 
preferentially assigned from that of a power pin which sends the current which generates a serious noise. 
[0070] Drawin g 21 is a block diagram showing the composition of CAD device 3000 in this embodiment, tn the 
figures, since the component of the same numerals as drawing 3 has the same function, explanation is 
omitted and it is explained focusing on different composition. The point that CAD device 3000 of drawing 21 
is provided with the design-information storage parts store 3107 instead of the design-information storage 
parts store 1108 as compared with drawing 3. The point of having newly added the net primary detecting 
element 3102, the pin primary detecting element 3103, the part group setting part 3104, the pin priority 
setting section 3105, and the part allotment part 3106 differs from the point of having the control section 
3101 instead of the control section 1103. 

[0071]In that the parts information list 1201, the parts master information list 1301, the effective frequency 
area information list 1601, and the part-shape-information list 1701 are memorized, although the design- 
information storage parts store 3107 is the same as the design-information storage parts store 1108 of 
drawing 3 , The net information list 1401 and the pin information list 1501 are memorized. 
(1) Net information list 1401 drawing 7 is a figure showing an example of the net information list 1401. The 
net information list 1401 is a list of net information in which the network (that is, which pin and which pin are 
connected (wiring)?) which connects the pin of parts is shown. 

[0072]The explanatory view of a network is shown in drawing 25 . In the figure, the parts 3501, 3601, 3605, 
3606, and 3610 are arranged in A side of a printed-circuit board. The network 3701 shows the connecting 
relation of the pin of the parts 3501, the pin of the parts 3601, the pin of the parts 3605, and the pin of the 
parts 3606. The network 3705 shows the connecting relation of the pin of the parts 3501, and the pin of the 
parts 3610. 

[0073]As shown in drawing 7 . the net information list 1401 is a list which carried the net information for every 
network. Net information consists of the net name 1402, the connecting pin number 1403, the frequency 
1404, the build up time 1405, the falling time 1406, output voltage HIGH1407, output voltage LOW1408, the 
net kind 1409, and the duty ratio 1410. 

[0074]The net name 1402 is an identifier which identifies a network. The connecting pin number 1403 shows 
the pin (connecting pin) of the parts which should connect with a network. It writes (part number which 
identifies parts) - [ a connecting pin ] (pin number which identifies the pin of the part concerned). For 
example, "IC1-2" shows the pin of the pin number [ in / in a part number / the IC part article of IC1 ] 1. 
"R1-1" shows the pin of the pin number [ in / in a part number / the resistance element of R1 ] 1. At least 
one thing with which the part number which identifies parts, and the pin number which identifies the pin on 
said part were combined by "-" is contained in the connecting pin number 1403. 

[0075]The frequency 1404 shows the frequency of the signal passed by the network. The build up time 1405 
and the falling time 1406 show the build up time of the signal passed by the network, respectively, and fall 
time. Output voltage HIGH1407 and output voltage LOW1408 show the voltage passed when the outputs of 
the signal passed by the network, respectively are HIGH and LOW. 

[0076]The net kind 1409 is an identifier which identifies the kind of network. There are "clock" for high- 
speed signals, such as "power" for current supply, "ground" for 0V, and a clock signal, general "normal(s)" 
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for signals other than these, etc. in the kind of network. The duty ratio 1410 shows the duty ratio of the 
signal passed by the network. 

[0077]The duty ratio 1410 is not shown in all networks from the above-mentioned frequency 1405. In the 
figure, "-" shows that the item is not shown. 

(2) Pin information list 1501 drawing 8 is a figure showing an example of the pin information list 1501. As 
shown in the figure, the pin information list 1501, Are a list which consists of pin information and pin 
information, The part number 1502, the pin number 1503, the pin name 1504, the power-net name 1505, the 
power pin number 1506, the frequency 1507, the build up time 1508, the falling time 1509, output voltage 
HIGH1510, output voltage LOW151 1, the priority 1512, It consists of using frequency MINI 51 3, using 
frequency MAX1514, the pin kind 1515, the consumed electric current 1516, and the duty ratio 1517. 
[0078]The part number 1502 is an identifier which identifies the parts to which a pin belongs. The pin number 
1503 is an identifier which identifies a pin. The pin name 1504 is an identifier which identifies the name of a 
pin. The power-net name 1505 is an identifier of the power-net name which supplies the current which flows 
into IC internal circuit connected to a pin. 

[0079]The power pin number 1506 is an identifier which identifies the number of the power pin which supplies 
the current which flows into IC internal circuit connected to a pin. The frequency 1507 shows the frequency 
of the signal currently passed by the network which connects a pin. The build up time 1508 and the falling 
time 1509 show the build up time of the signal currently passed by the network connected to a pin, 
respectively, and falling time. 

[0080]Output voltage HIGH1510 and output voltage LOW1511 show the voltage passed when the outputs of 
the signal currently passed by the network connected to a pin, respectively are HIGH and LOW. The priority 
1512 shows the priority of the pin. Using frequency MINI 51 3 and using frequency MAX1514 show the lowest 
frequency and the highest frequency among the frequency components of the signal which flows into the 
network connected to a pin, respectively. 

[0081]The pin kind 1515 shows the kind of network linked to a pin. The kind of network has "normal", 
"power", "ground", "clock", etc. The consumed electric current 1516 shows the consumed electric current 
of the ingredient of the signal which flows into the network linked to a pin. 

[0082]The duty ratio 1517 shows the duty ratio of the signal which flows into the network linked to a pin. The 
above-mentioned frequency 1507 - the duty ratio 1517 are not set to a power pin from the first, though 
natural, but they are set up by the priority setting section 3105 also to a power pin by this embodiment. In 
the figure, "-" shows that the item is not shown. 

[0083]The net primary detecting element 3102 reads all the net information in order under control of the 
control section 3101. The read net information is mainly used for the part group setting part 3104. The pin 
primary detecting element 3103 reads all the pin information from the pin information list 1501 memorized by 
the design-information storage parts store 3107 in order under control of the control section 3101. The read 
pin information list 1501 is mainly used for the pin priority setting section 3105 and the part allotment part 
3106. 

[0084]The part group setting part 3104 sets up the part group name 1210 for every parts information to the 
parts information list 1201 (refer to draw ing 5) read by the part primary detecting element 1 105. A part group 
name sets the "1" and 2nd part group to "2" for the 1st part group. It is shown that 1st part group name"1" 
is parts (principal piece article) which belong an IC part article and a connector area article to the 1st part 
group. It is shown that 2nd part group"2" is parts (accompanying parts) which belong a resistance element, a 
capacitor element, an inductor element, and a filter element to the 2nd part group. The part group setting 
part 3104 uses as a key the names of parts 1221 in the parts information list 1201 (refer to drawing 5 ) read 
by the part primary detecting element 1 105, The component type 1331 corresponding to a key is taken out 
from the parts master information 13 in the parts master information list 1301 (refer to drawing 6 ) read to the 
part primary detecting element 1 105, If said taken-out component type is included in the 1st part group and 
"1" is included in the 2nd part group, "2" will be written in the part group 1210. 

[0085]For example, the parts of part number 1220"IC1" in drawing 5 , Since the names of parts 1221 are 
"MN1" and the component type of names-of-parts 1330"MN1" is IC further according to the parts master 
information list 1301 in drawing 6 , The part group setting part 3104 sets the part group 1222 as "1" to part 
number 1220"IC1" in drawing 5 . There may be more part groups than two. The part group setting part 3104 
will end processing, if the part group's 1210 setting out is completed about all the parts in the parts 
information list 1201. However, "-" is set to the parts which do not belong to which group. 
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[0086]The pin priority setting section 3105 sets up a pin priority to a power pin. A pin priority is set up at 
order with high frequency of the signal driven about the power pin connected to one power net by the 
current supplied from the power pin concerned (in or quick order of build up time/falling time). Since the 
power supply supplied to a power pin is a direct current logically primarily, the information about frequency 
does not exist, but the pin priority setting section 3105, [t is a pin for high frequency signals near the power 
pin ("clock"), and when having received supply of current from the power pin concerned inside EC, the 
information about the frequency of the pin for the concerned "clock" signals is used as information about the 
frequency of a power pin. This use will have detected substantially the high frequency component of the 
current which each power pin should supply. 

[0087] Drawing 22 shows the flow chart which shows the detailed pin priority setting processing by the pin 
priority setting section 3105. As shown in the figure, the pin priority setting section 3105 repeats the 
following about the pin of all the high frequency signals (a pin kind is "clock") in the pin information list 1501 
shown in drawing 8 (loop 1:S3105 a~S 3105d). Namely, in the loop 1 the pin priority setting section 3105, 
When it judges whether the power pin number 1506 is set up to the high frequency signal pin (S3105b) and 
judges with being set up, the data of the high frequency signal pin in the pin information list 1501 is copied as 
data of the set-up power pin (S3105c). Data here says the frequency 1507, the build up time 1508, the falling 
time 1509, output voltage HIGH1510, and output voltage LOW1511. 

[0088]For example, about pin clkl (pin name 1531) of the high frequency signal line in drawing 8. The pin 
priority setting section 3105 the data (the frequency 1535, the build up time 1536, the falling time 1537, 
output voltage HIGH1538, output voltage LOW1539), It copies to the data column (the frequency 1555, the 
build up time 1556, the falling time 1557, output voltage HIGH1558, output voltage LOW1559) of the power pin 
4 (pin number 1551). Drawing 8 has described the data after a copy. 

[0089]Similarly, the pin priority setting section 3105 copies data to the power pin of the power pin number 
1506 set up to the pin of other high frequency signal lines, and if processing is finished to the pin of all the 
high frequency signal lines, it will finish processing of the loop 1. Next, the pin priority setting section 3105 
repeats the following to all the power nets (loop 2:S3105 e-S 3105i). Namely, the pin priority setting section 
3105 reads the net name of the net kind "power" in the net information list 1401 of drawing 7 (for example, 
Vcd), The connecting pin number 1403 connected to the network is read altogether (S3105f), The 
information (the frequency 1507, the build up time 1508, falling time 1509) about the frequency corresponding 
to each read connecting pin number is read from the pin information list 1501 of drawin g 8 (S3105g), The pin 
priority 1512 is set as the pin information list 1501 to the connecting pin connected to the network 
concerned at order with high frequency (S3105h). (in or quick order of build up time and falling time) Thus, a 
pin priority is set up to the pin connected to the network concerned for every network of a net kind "power." 

[0090]The part allotment part 3106 sets the principal piece lot number item 1208 and the accompanying part 
number 1 209 as the power pin of the parts which belong to the 1st part group at the high order of a pin 
priority to the parts information list 1201 which assigns the 2nd high part of a part priority and which it was 
got blocked and shown in drawing 5 . Drawing 23 is a flow chart which shows the example of the allotment 
processing in the part allotment part 3106. 

[0091]In the figure, the loop 2 shows the processing for every connecting pin in one power net for the 
processing for every power net [ as opposed to all the power nets in the loop 1 ]. In the loop 1, the net kind 
of net information shown in drawing 7 reads all the pin numbers from connecting pin number 1422 column 
about one network which is "power" (S3106b), and the part allotment part 3106 performs loop 2 processing 
for every read pin number. 

[0092]In the loop 2, the part allotment part 3106, Refer to the part group name 1210 of one part of the read 
pin number which belongs from the parts information shown in drawing 5 . and when the part group name 
referred to is "1", With reference to the pin priority 1512 within pin information, the group of the pin number 
and pin priority is registered into the operating field (it is called the 1st list below) in a memory (S3106d, e, f). 
When the part group name referred to is "2", a part priority is read from parts information and **** of a pin 
number and a part priority is registered into the operating field (it is called the 2nd list below) in a memory 
(S3106d, g, h). By the loop 1, the pin number of the parts to which the 1st list belongs to the 1st part group, 
the pin number of the parts to which the 2nd list belongs **** of a pin priority to the 2nd part group, and 
**** of a part priority will be held. 

[0093]After loop 2 completion, the part allotment part 3106 rearranges into the high order of a pin priority the 
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group held at the 1st list (S3106j), and rearranges into the high order of a part priority the group held at the 
2nd list (S3106k). Then, the part allotment part 3106 assigns the parts in the 2nd part group with a high part 
priority to the parts in the 1st part group with a high pin priority with reference to the 1st and 2nd lists 
(S3106m). When the 1st part group's number of parts differs from the 2nd part group's number of parts in 
that case, on two or more parts of the 1st part group, it is desirable to carry out a quota share to the number 
of the power pins of each part article. 

[0094]The part allotment part 3106 may be assigned by 1 to 1 in order of the row of the 1st and 2nd list, 
when the group of the 1st list and the group of the 2nd list are the same numbers. When there are more 
groups of the 1 st list than the group of the 2nd list, the coordinates belonging to the same parts may make a 
near power pin one group, and it may assign to a group. When there are few groups of the 1st list than the 
group of the 2nd list, it may assign by 1 to 1 from the head of the 1st and 2nd list, and the remainder of the 
2nd list may be again assigned by 1 to 1 from the head of the 1st list. 

[0095]This allotment result and the part allotment part 3106 the part number of the parts in the 2nd part part 
group assigned to the parts in the 1st part group as accompanying parts, It writes in the accompanying part 
number 1223 of parts information, and the 1st part 1220 to which the 2nd part 1230 was assigned is written 
in the principal piece lot number item 1234. 

The <control action by control section 31 01 > control section 3101 receives the 2nd arrangement command 
from the command input analyzing parts 1104, and processing of CAD device 3000 is explained until 
arrangement of a bit and piece finishes by control of the control section 3101. 

[00963 Drawing 24 is a flow chart which shows operation of CAD device 3000 after receiving the 2nd 
arrangement command until arrangement of a bit and piece finishes. It is assumed that arrangement of bulky 
part is already completed according to the 1st arrangement command. As shown in the figure, if the 2nd 
arrangement command is received from the command input analyzing parts 1104, the control section 3101, 
The part primary detecting element 1105 is made to read parts information from the design-information 
storage parts store 3107 (S3101), The net primary detecting element 3102 is made to read net information 
from the design-information storage parts store 3107 (S3102), and the pin primary detecting element 3103 is 
made to read pin information from the design-information storage parts store 3107 (S3103). 
[0097]Next, the control section 3101 starts the part group setting part 3104 (S3104). The started part group 
setting part 3104 sets up the part group 1210 from the component type 1303 with reference to the parts 
information and the parts master information which began to be composed by the part primary detecting 
element 1105. The control section 3101 starts the part priority setting section 1106 (S3105). The started 
part priority setting section 1106 sets up the part priority 1207 from parts information. Subsequently, the 
control section 3101 starts the pin priority setting section 3105 (S3106). The started pin priority setting 
section 3105 sets up the pin priority 1512, as shown in drawing 22 . 

[0098]The control section 3101 starts the part allotment part 3106 (S3107). With reference to the pin priority 
1512 and the part priority 1207, the part allotment part 3106 assigns the 2nd part to the 1st part, as shown in 
drawing 23 , Next, the control section 3101 arranges the 2nd part by the placement part 1 107 according to a 
part priority, if the 2nd part to which the part priority was set by the part priority setting section 1106 is read 
and read-out is not completed (S3109) (S3110). This processing is repeated until read-out of a part priority 
is completed. 

[0099] Drawing 27 is shown for an example parts arrangement was carried out by the above-mentioned 
processing of. In drawing 27 , the parts 3501-3504 (ICHC4) are carried out as 1st part group, and the group 
division of the parts 3601-3609 (C1-C9) is carried out as 2nd part group. The parts 3601, 3605, and 3606 
(C1, C5, C6) are assigned to the parts 3501 (IC1). The parts 3603 and 3608 (C3, C8) are assigned to the 
parts 3503 (IC3), and the parts 3604 and 3609 (C4, C9) are assigned for the parts 3602 and 3607 (C2, C7) to 
the parts 3502 (IC2) by the parts 3504 (IC4), respectively. 

[0100]When drawing 27 is compared with drawing 1 shown by conventional technology, it turns out that the 
capacitor elements C6-C9 with small (impedance is small to high frequency) capacity are assigned uniformly, 
without inclining toward ICHC4. Although the pin priority setting section 3105 had set up the pin priority 
1512 to the power pin in Embodiment 3 in order of [ high ] the frequency 1507 in the pin information list 
1501, (a) The pin priority 1512 may be set up by the quick order of the build up time 1508, the quick order of 
the (b) fall time 1509, many order of the (c) consumed electric current 1516, or order with much (d) power 
consumption. Power consumption may newly add the item in which an user set is possible to a pin 
information list, and may search for it from the consumed electric current 1516, output voltage HIGH1510, 
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and output voltage L0W1511. 

[01 01] Although the pin priority setting section 3105 was using the power pin number 1506 for specification of 
the power pin which supplies current to the internal circuit of a high frequency pin in Embodiment 3, As 
shown in drawing 26 among the power pins (for example, output voltage HIGH1538 of the pin number 1531 
and output voltage HIGH1558 of the pin number 1551) whose output voltage HIGH1510 of drawing 8 
correspond, a near power pin may be chosen. 

[01 02] Although the pin priority setting section 3105 was using the power pin number 1506 for specification of 
the power pin which supplies current to the internal circuit of a high frequency pin in Embodiment 3, As 
shown in drawing 26 among the power pins whose power-net name 1533 of the pin number 1531 and net 
names 1421 of the pin number 1551 correspond, a near power pin may be chosen. In Embodiment 3, although 
the pin priority setting section 3105 was using the power pin number 1506 for specification of the power pin 
which supplies current to the internal circuit of a high frequency pin, as shown in drawing 26 , it may choose a 
power pin for the pin number 3802 near the pin number 3801. 

[0103]A!though the part allotment part 3106 was assigning the 2nd high part of the part priority 1207 
preferentially from the 1st part with a high pin of the pin priority 1512 in Embodiment 3, The 2nd high part of 
the part priority 1207 may be preferentially assigned from the 1st part with many pins by which the pin 
priority 1512 is shown. 

(Embodiment 4) Although the pin priority 1512 was set up to the power pin in CAD device 3000 of 
Embodiment 3 in order of [ high ] the frequency 1507 under pin information list 1501, This embodiment 
explains the case where the pin priority 1512 is set up in order of [ high ] using frequency MAX[ not the 
frequency 1507 under pin information list 1501 but ]1 51 4. 

[0104] Drawing 2 8 is a block diagram showing the composition of CAD device 4000 in this embodiment. In the 
figures, since the component of the same numerals as drawing 21 has the same function, explanation is 
omitted and it is explained focusing on different composition. CAD device 4000 of drawing 28 adds the 
effective frequency area set part 2102 as compared with drawing 21 , It differs in that it has the part priority 
setting section 2103 instead of the part priority setting section 1106, and add the pin using frequency region 
set part 4102, have the pin priority setting section 4103 instead of the pin priority setting section 3105, and it 
has the control section 4101 instead of the control section 3101. 

[0105]Since the effective frequency area set part 2102 and the part priority setting section 2103 are the 
same as the component of the same sign of Embodiment 2, explanation is omitted. The pin using frequency 
region set part 4102 is set as using frequency MAX1514 for every power pin to the pin information list 1501 
shown in drawing 8 . Drawing 29 shows the flow chart which shows the detailed contents of pin processing of 
the pin using frequency region set part 4102. 

[0106]As shown in the figure, the pin using frequency region set part 4102 repeats the following about the pin 
of all the high frequency signals (a pin kind is "clock") in the pin information list 1501 shown in drawing 8 
(loop T.S4102 a-S 4102e). Namely, in the loop 1 the pin using frequency region set part 4102, It is judged 
whether the power pin number 1506 is set up to the high frequency signal pin (S4102b), When it judges with 
being set up, it follows based on the data (the frequency 1507, the build up time 1508, the falling time 1509, 
output voltage HIGH1510, output voltage LOW1511) of the high frequency signal pin in the pin information list 
1 501 (several 4), A signal-level waveform is computed (S41 02c), it decomposes into a frequency component 
(f-V characteristic) as shown in drawing 32 . and voltage sets the maximum frequency which exceeds a 
threshold (4201 voltage of drawing 32 ) as using frequency MAX1514 of the power pin judged in S4102b 
(S4102d). 
[0107]( Several 4) 

V(f) =2, V0, tau-f0, andP-Q(f) Here Potential difference of P=(sin(n-pi-ta U -f0)/(n-pi-uu-f0)) Q(f) =(sin(n-pi-tf-f 0)/(n- P Kf-f 
0)) V0:output potential (output voltage HIGH-output voltage LOW),tau:duty ratio fO: — they are fundamental 
frequency, tf:falling time, f:frequency, and n.positive integer — although it indicates (several 4) that only the 
falling time 1537 is used, the shorter one may be adopted among the build up time 1536 and the falling time 
1537. 

[0108jThe pin priority setting section 4103 sets up a pin priority to a power pin. Drawing 30 is a flow chart 
which shows the pin priority setting processing in the pin priority setting section 4103. In the figure, since the 
step of the same step number as drawing 22 is the same processing, it omits explanation. The figure has 
S4103g instead of S3105g in S3105 e-S 3105i of drawing 22 . 

[0109]In S4103g, the pin priority setting section 4103 reads using frequency MAX1514 corresponding to each 
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connecting pin number read in S3105f from the pin information list 1501 of drawing 8 (S3105g). By this, the 
pin priority setting section 4103 will set up a pin priority in order of [ high ] using frequency MAX1514 for 
every power net. 

<Control action by control section 41 01 > drawing 33 is a flow chart which shows operation of GAD device 
4000 after receiving the 2nd arrangement command by control of the control section 4101 until arrangement 
of a bit and piece finishes. It is assumed that arrangement of bulky part is already completed according to the 
1st arrangement command. 

[01 10]Since the step of the step number as drawing 24 and drawing 20 with the same figure is the same 
processing, it explains a point which omits explanation and is different. A different point is a point of having 
S41 10 instead of S3106 of drawing 24 . and having S4108 and S4109 just before that. After a part priority is 
set up in S2102, the control section 4101 makes the pin using frequency region pin priority 1512 set it as the 
pin using frequency region set part 4102 (S4108, S4109). The details of S4108 and S4109 were shown in 
drawing 30 . The maximum of the frequency area where the voltage leading to a noise exceeds by this a 
threshold (voltage shown in 4201 of dra win g 32) is calculated. 

[0111]The control section 4101 starts the pin priority setting section 4103 (S4110). The started pin priority 
setting section 4103 sets up the pin priority 1512 which sets up the pin priority 1512 in order of [ high ] using 
frequency MAX[ not the frequency 1507 under pin information list 1501 but ]1514. As a result, it is 
preferentially arranged sequentially from the high noise suppression parts of part ranking to the power pin 
which sends the high that is, high current of the pin using frequency region MAX of a pin priority. 
[01 12] Although the frequency component of the signal level was computed with reference to the electrical 
property of the pin number 1531 of pin information in Embodiment 4, The connecting pin number 1403 of net 
information is searched from the part number 1530 and the pin number 1531, The net name 1431 may be 
specified and the frequency component may be computed with reference to the frequency 1433, the build up 
time 1434, the falling time 1435, output voltage HIGH1436, output voltage LOW1437, and the duty ratio 1438. 
[01 13]In Embodiment 4, although the pin using frequency region set part 4102 was computing the frequency 
component of the signal level based on the data of the pin number 1531 of pin information, it may compute 
the frequency component of a signal level based on the internal clock power-net name 1308 of parts master 
information. In this case, build up time, falling time, the output voltage HIGH, output voltage LOW, Although 
duty ratio is not contained in the parts master information list 1301, these items may be added to the parts 
master information list 1301, a user may be made to input, and CAD device 4000 may hold those default 
values. 

(Embodiment 5) After the parts for noise countermeasures have been arranged by which above-mentioned 
CAD device in this embodiment. One power net is divided into two or more 1st hierarchy networks and the 
2nd one hierarchy's network, and the CAD device which wires so that the noise propagation between the 1st 
hierarchy network may be prevented is explained. Here, the power net in each group which the 1st hierarchy 
network becomes from one principal piece article and its accompanying part is said, and the network to which 
the 2nd hierarchy network connects between each group is said. 

[01 14]Drawing 34 is a block diagram showing the composition of CAD device 5000 in this embodiment. As 
opposed to CAD device 3000 in a 3rd embodiment that showed drawing 21 the figure, It has the design- 
information storage parts store 5106 instead of the design-information storage parts store 3107, has the 
control section 5101 instead of the control section 3101, and has the composition of having newly added the 
hierarchy net set part 5102, the representative pin selecting part 5103, the unconnected indicator 5104, and 
the wiring section 5105. The same composition as d rawing 21 omits explanation, and explains it focusing on a 
different point. 

[0115]In addition to the memory content of the design-information storage parts store 3107 of drawing 21 , 
the design-information storage parts store 5106 memorizes the hierarchy net information list 1801 set up by 
the hierarchy net set part 5102. Drawing 36 is a figure showing the example of the hierarchy net information 
list 1801. in the figure, the net kind which the net name 1802 is an identifier for identifying a network like net 
information, and belongs to the net information list 1401 is "p° wer " — net names — ** 
[01 16]The connecting pin number 1803 shows the pin number linked to the network of the net name 1802. 
The hierarchy net number 1804 is an identification number which identifies the 1st hierarchy network made 
by dividing the power net of the net name 1802. The representative pin number 1805 shows the 
representative pin used for connection with other 1st hierarchy's network among the pins belonging to the 
1st hierarchy network. The network which connects the representative pin in two or more 1st hierarchy 
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networks is a hierarchy network of the above 2nd. 

[01 17]The hierarchy Internet connection pin number 1806 shows the connecting pin number connected to 
the 1st hierarchy network. At least one or more pin numbers are entered in the hierarchy Internet connection 
pin number 1806. From the design-information storage parts store 5106, with reference to net information, 
the net kind 1409 reads the net name 1421 which is "power", and the hierarchy net set part 5102 writes said 
net name 1421 in the net name 1822 of hierarchy net information. Next, with reference to the connecting pin 
number 1403, the connecting pin number 1422 of said net name 1421 is read, and said connecting pin number 
1422 is written in the connecting pin number 1823 of hierarchy net information. Next, with reference to parts 
information, the principal piece lot number item 1208 and the accompanying part number 1209 of parts 
belonging to said connecting pin number 1823 are read, A hierarchy net number is given for every principal 
piece lot number item, and the pin number of said principal piece article 1220 and the pin number of the 
accompanying parts 1230 concerned are written in the hierarchy Internet connection pin number 1826 among 
said connecting pin numbers 1823. Thereby, a power net is divided into the network in each group who 
consists of one principal piece article and its accompanying part. 

[0118]The representative pin selecting part 5103 chooses as a representative pin the pin corresponding to 
the 1st hierarchy network which chooses parts with the largest capacity among the accompanying parts in a 
group, and connects with the hierarchy network of [ 1st ] the pins of the part for every group. With reference 
to the hierarchy net information list 1801, the part number indicated at the hierarchy Internet connection pin 
1806 is specifically read, and the part number 1223 set as accompanying parts is read with reference to parts 
information. With reference to the parts master information on the part number 1223 set as accompanying 
parts, C value 1323 of the accompanying part concerned is read. Next, the C value within the part number 
1223 set as accompanying parts is compared, the part number 1230 with the biggest value is judged, and it 
chooses as a representative pin, and writes in the representative pin number 1825 of the hierarchy net 
information list 1801. 

[0119]The unconnected indicator 5104 displays un-connecting for every 1st and 2nd hierarchy network on 
the indicator 1109 according to a user's interactive operation in the data input part 1102. In that case, the 
1st hierarchy network and the 2nd hierarchy network are expressed as a color which is different in order to 
enable a user's distinction, the wiring section 5105 wires according to a user's interactive operation in the 
data input part 1 102 considering a power net as a network which does not have wiring as one network and 
which came out and became independent about the 1st and 2nd hierarchy network, respectively. It wires to 
un-connecting [ which was displayed by the unconnected indicator 5104 ]. 

Since it is the same as drawing 24 , a control action when the <controhsection 5101 > control section 5101 
receives the arrangement command by the 2nd arrangement command is omitted. Here, a control action 
when the control section 5101 receives a wiring command from the command input analyzing parts 1104 is 
explained. 

[0120] Drawing 35 is a flow chart which shows the processing which wires the 1st hierarchy network and the 
2nd hierarchy network, after receiving a wiring command. The control section 5101 will start the hierarchy 
net set part 5102, if a wiring command is received from the command input analyzing parts 1 104 (S5104). The 
1st hierarchy net set part 5102 is written in the hierarchy net information list 1801 with reference to parts 
information. 

[0121]Next, the representative pin (S5105) selecting part 5103, as for, the control section 5101 starts the 
representative pin selecting part 5103, With reference to the hierarchy net information list 1801, the part 
number indicated at the hierarchy Internet connection pin 1806 is read, and the part number 1223 set as 
accompanying parts is read with reference to parts information. A representative pin selecting part reads C 
value 1323 of the accompanying part concerned with reference to the parts master information on the part 
number 1223 set as accompanying parts. Next, the C value within the part number 1223 set as accompanying 
parts is compared, the part number 1230 with the biggest value is judged, it chooses as a representative pin, 
and writing processing is ended for the representative pin number 1825 of the hierarchy net information list 
1801. The example of selection of a representative pin is shown in drawing 31 . In drawing 31 , the 
representative pin is set as the part 3601-pin 3901, the part 3602-pin 3902, the part 3603-pin 3903, and the 
part 3604-pin 3904, respectively. 

[0122]Next, the control section 5101 starts the unconnected indicator 5104 (S5106). The unconnected 
indicator 5104 gives an unconnected indication of the 1st hierarchy network and the 2nd hierarchy network. 
The display example which is not connected [ of the first hierarchy network ] is shown figure 37 . In the figure, 
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it indicates un-connecting (solid line which connects the pin and pin of a figure central part article) of the 1st 
four hierarchy network corresponding to the group of ICHC4. The display example which is not connected 
[ of the 2nd hierarchy network ] is shown in drawing 31 . In the figure, the solid line which connects between 
representative pins hits un-connecting. It is displayed by drawing 37 and drawing 31 by display modes (a 
different color etc.) which are different in an unconnected portion. 

[0123]The control section 5101 starts the wiring section 5105 (S5107). The wiring section 5105 wires 
according to un-connecting [ which was displayed by the unconnected indicator 5104 ]. S5106 and S5107 are 
interactively performed with a user. As explained above, in this embodiment, two or more 1st hierarchy 
networks are connected by the 2nd hierarchy network via a representative pin. Since capacity is large, the 
noise signal in the 1st hierarchy network becomes difficult to spread a representative pin with other 1st 
hierarchy network. That is, the 1st hierarchy network becomes difficult to give a noise to other 1st hierarchy 
network. 

[0124]The representative pin selecting part 5103 The 2nd representative pin to the 2nd whose impedance is 
still larger, Ranking is attached to the 3rd and two or more representative pins, such as the 3rd large 
representative pin, are chosen as them, and when a representative pin (the 1st) is used for wiring of the 2nd 
hierarchy network and un-connecting occurs (it cannot get blocked and wire), the 2nd representative pin is 
used for the wiring section 5105, and it may be made to wire. 

[0125]The representative pin selecting part 5103 may choose the 2nd or 3rd representative pin etc. so that 
wiring of the 2nd hierarchy network may serve as the shortest. Though the representative pin selecting part 
5103 shortens wiring of the 2nd hierarchy network also in this case, it is desirable to choose the pin of parts 
as much as possible with large impedance. In Embodiment 5, although the representative pin selecting part 
5103 has chosen the pin of the biggest parts of C value 1306 of the parts master information list 1301 as a 
representative pin, since the impedance to a noise should be just large, the pin of the big parts of the L value 

1305 may be chosen. 

[01 26]Although the representative pin selecting part 5103 has chosen the pin of the biggest parts of C value 

1306 of the parts master information list 1301 as a representative pin in Embodiment 5, The part shape 1232 
corresponding to the part number 1230 of the parts information list 1201 may be taken out, and the pin of the 
big parts of the distance 1713 between pins may be chosen with reference to the part-shape-information list 
1701 with reference to the distance 1713 between pins corresponding to the part shape 1710. 

[0127]In Embodiment 5, although the representative pin selecting part 5103 has chosen the pin of the biggest 
parts of C value 1306 of the parts master information list 1301 as a representative pin, it may choose the pin 
of the low-priority parts of the part priority 1207. In Embodiment 5, although the choice method of 
unconnected pin pairs is not specified in the unconnected indicator 5104, it may carry out like (a) - (e). (a) 
The pin of the small accompanying parts of C value and the pin of a principal piece article may be most 
chosen among the parts linked to the 1st hierarchy network, pin pairs may be chosen as the small order of C 
value after that, and an unconnected display may be performed in order, (b) The pin of the small 
accompanying parts of L value and the pin of a principal piece article may be most chosen among the parts 
linked to the 1st hierarchy network, and an unconnected display may be performed, (c) The pin of the small 
accompanying parts of L value and the pin of a principal piece article may be most chosen among the parts 
linked to the 1st hierarchy network, pin pairs may be chosen as order with small L value after that, and an 
unconnected display may be performed, (d) The pin of the small accompanying parts of the distance between 
pins and the pin of a principal piece article may be most chosen among the parts linked to the 1st hierarchy 
network, and an unconnected display may be performed, (e) The pin of the small accompanying parts of the 
distance between pins and the pin of a principal piece article may be most chosen among the parts linked to 
the 1 st hierarchy network, pin pairs may be chosen as order with a small distance between pins after that, 
and an unconnected display may be performed. 

[0128]In Embodiment 5, although the method of wiring is not specified especially in the wiring section 5105, 
wiring of the 1st hierarchy network may wire short as thickly as possible, and wiring thin [ wiring of the 2nd 
hierarchy network ] and long may be performed. Or the network by which the group division was carried out 
may be treated like a network with a net name different, respectively with the 1st hierarchy network and the 
2nd hierarchy network, and it may wire so that each network may be combined only with a representative pin. 

(Embodiment 6) 

Like a bypass capacitor, a <outline> book embodiment is a device which supports evaluation by the user of 
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whether arrangement of the parts from which an effect differs with a locating position is appropriate, and is 
displayed by the display mode that a user tends to evaluate a correspondence relation with the parts which 
may have an effect done. Here based on the correspondence relation memorized beforehand, it is on the 
monitor of a CAD device, Correspondence relations are made easy to recognize by connected and displaying 
a bypass capacitor or its pin, and the switching element (henceforth [ it represents and ] "IC") by which 
noise rejection will be carried out with the bypass capacitor or its pin by a line. 

[0129]Correspondence relations are created based on the distance of a bypass capacitor or its pin, and IC or 
its pin, etc. The degree of validity is evaluated for every correspondence relation, and a display is 
distinguished by a display mode which a user tends to evaluate. Here, the thickness of a line, etc. are 
changed and displayed. It follows actually not only in distance, and coincidence of clock frequency and the 
capacity of a bypass capacitor are also taken into consideration, correspondence relations are created, and 
evaluation accuracy is raised. 

[0130]<Composition> drawing 38 is a figure showing the composition of the CAD device concerning this 
embodiment. CAD device 10 shown in drawing 38, The design-information acquisition part 11, the design- 
information storage parts store 12, the bypass capacitor evaluating part 13, the bypass capacitor grouping 
part 14, the bypass capacitor group information storage parts store 15, the command acquisition part 16, the 
command analyzing part 17, the mounting component indicator 18, It has the bypass capacitor group display 
part 19, the monitor 20, and the design-information outputting part 21. 

[0131]The design-information acquisition part 11 obtains design information. The design-information storage 
parts store 12 memorizes the design information which came to hand. Drawing 39 (a) - drawing 39 (c) are the 
figures showing an example of the design information which is obtained by the design-information acquisition 
part 11 and memorized by the design-information storage parts store 12. Design information is distinguished 
by parts information, pin information, and net information. 

[0132]As shown in drawing 39 (a), parts information comprises information on each item, such as a part 
number, names of parts, a component type, component characteristics, a representative point coordinate, and 
a minimax field. Here, a part number is information which specifies each of parts. Names of parts are the 
names of general parts. A component type is information which shows the kind of parts indicated to be IC, a 
capacitor, etc. 

[0133]Component characteristics show the electrical property of parts, etc., for example, are in a capacitor 
with the inductance (unit [nH]) of capacity (unit [muF]), a lead, and beer, and an effective pin count (unit 
[individual]). An effective pin count means the number of the power pins of IC which can bring about an 
effect for the capacitor concerned simultaneously as a bypass capacitor. Representative point coordinates 
are coordinates of the representative point of the parts concerned arranged in a wiring board, for example, 
are a relative coordinate of the 1st pin when based on the upper left of a wiring board. 
[0134]Minimax fields are coordinates which show the outside of the parts concerned arranged in a wiring 
board, for example, are a relative coordinate of an upper left end when based on the upper left of a wiring 
board, and a lower right end. As shown in drawing 39 (b). pin information comprises information on each item, 
such as a part number, a pin number, a net name, a net kind, clock frequency, the pin characteristic, and a 
representative point coordinate. 

[0135]Here, a part number is information which specifies each of parts. A pin number is information which 
specifies a pin. The pins a net name is a name of the network for distinguishing each of a connecting line on 
which it decided for convenience, and which became independent electrically within the CAD device, and the 
same name was indicated to be are electrically connected. 

[0136]As for a net kind, being connected to neither shows whether the network with which the pin concerned 
belongs is connected to either the power supply or the ground, or it is general. Clock frequency is the 
maximum frequency of the signal which flows into the pin concerned. The pin characteristic shows the 
electrical property of a pin, etc., for example, is required capacity (unit [muF]) by the pin of IC. Required 
capacity means the capacity by which load should be carried out to an IC pin. 

[0137]Representative point coordinates are coordinates of the representative point of the pin concerned 
arranged in a wiring board. As shown in drawing 39 (c), net information is information for comprising 
information on each item of a net name, a part number, and a pin number, and specifying a part number and a 
pin number from a net name. The bypass capacitor evaluating part 13 performs evaluation which specifies IC 
on which each bypass capacitor acts effectively. Here, by specifying IC which has a power pin within a 
predetermined distance from the power pin with which each bypass capacitor is provided, it estimates that it 
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is effective and the effectiveness which evaluated the degree of validity is further determined according to 
the distance between the power pin of a bypass capacitor, and the power pin of IC. 

[0138]A distance here has a slant range, a Manhattan distance, actual wiring distance, the route distance that 
a loop area becomes the minimum, etc. Here, a slant range says the shortest distance that connected 
between power pins in a straight line. A Manhattan distance says the distance which connected between 
power pins with the line segment of an X axial direction, and the line segment of Y shaft orientations one by 
one. Actual wiring distance says the length of the wired foil. Route distance says the distance which makes 
area of the current loop the minimum, when one side of a power supply and a ground is a solid pattern 
(surface state or foil with thick line width). 

[0139]The bypass capacitor evaluating part 13 uses such distance properly as follows [the bypass capacitor 
evaluating part 13 ], for example by the difference in the circuit pattern of a ground or a power supply. For 
example, a slant range is used when a ground and the both sides of a power supply are solid patterns 
(surface state or foil of thick line width). One side of a ground and a power supply is a solid pattern, and a 
Manhattan distance is used when wiring is not made. One side of a ground and a power supply is a solid 
pattern, and route distance is used when wiring is made. When both a ground and a power supply are solid 
patterns, it uses actual wiring distance. When wiring is completed, actual wiring distance may be sufficient as 
the distance computed by the bypass capacitor evaluating part 13. A slant range may be sufficient when a 
ground and the both sides of a power supply are solid patterns (surface state or foil of thick line width). When 
using either one of a ground or a power supply as a solid pattern, the route distance that a loop area 
becomes the minimum may be sufficient. It becomes a Manhattan distance by becoming the route distance 
that it being expected that wiring will be limited to the length's and the transverse direction's of a substrate if 
a general wiring rule is followed when both a ground, and both [ either or ] can take into consideration not a 
solid pattern but actual wiring, and a loop area become the minimum, Although actual wiring can be taken into 
consideration, when a solid pattern exists in part, it becomes the route distance that a loop area becomes 
the minimum. 

[0140]Based on the evaluation result by the bypass capacitor evaluating part 13, the bypass capacitor 
grouping part 14, The group information which carried out grouping of the pin of IC judged that is effective 
with the pin of the bypass capacitor, respectively, and added effectiveness to each is created, and the 
bypass capacitor group information storage parts store 15 is made to memorize the group information. 
[0141]The bypass capacitor group information storage parts store 15 memorizes the group information 
created by the bypass capacitor grouping part 14. Drawing 40 is a figure showing an example of the group 
information which is created by the bypass capacitor grouping part 14 and memorized by the bypass 
capacitor group information storage parts store 15. 

[0142]The group information shown in drawing 40 comprises the group number, an IC number, an IC pin 
number, a bypass capacitor number, a bypass capacitor pin number, and information on each item of 
effectiveness. The group number is information which specifies each of a group here, and an IC number is 
information which specifies each of IC, An IC pin number is information which specifies each of the pin of IC, 
and a bypass capacitor number is information which specifies each of a bypass capacitor, A bypass capacitor 
pin number is information which specifies each of the pin of a bypass capacitor, What evaluates the degree of 
the validity estimated as effectiveness, for example, has sufficient validity is made into "the effectiveness 
80-100", Let what has the low "effectiveness 40-59" and validity be "the effectiveness 0-39" for what has 
the validity of a degree for a thing with comparatively high validity "the effectiveness 60-79" and middle. 
[01 43] Although the example of drawin g 40 constitutes one group from one IC pin and one bypass capacitor 
pin, One group may be constituted from two or more IC pins and one bypass capacitor pin, one group may be 
constituted from one IC pin and two or more bypass capacitor pins, and one group may consist of two or 
more IC pins and two or more bypass capacitor pins. 

[0144]The command acquisition part 16 obtains the command which the user inputted using a keyboard and 
pointing DEBAIZU. The command analyzing part 17 analyzes the command obtained by the command 
acquisition part 16. The mounting component indicator 18 creates the image data which has arranged each 
mounting component for displaying on the monitor 20 on a mounting board based on the design information 
memorized by the design-information storage parts store 12. 

[0145]Based on the group information memorized by the bypass capacitor group information storage parts 
store 15, the bypass capacitor group display part 19, The image data created by the mounting component 
indicator 1 8 is changed so that the same group's IC pin and bypass capacitor pin may match and may be 
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displayed in the mode which a user can recognize. For example, the brightness of the display which matches 
the shape (a dashed line, a wavy line, etc.) of a display which is connected with a line, and which matches the 
thickness of a display and which matches a foreground color is matched, and it is matching the pattern of a 
display etc. 

[0146]The monitor 20 displays a picture based on the image data created and changed by the mounting 
component indicator 18 and the bypass capacitor group display part 19. The design-information outputting 
parts 21 are a printer, a plotter, a removable storage, the driver connected to the predetermined network, 
etc., and output the design information memorized by the design-information storage parts store 12, for 
example. 

[0147]<operation of a display> — here, the mounting component indicator 18 with which CAD device 10 
concerning this embodiment is provided, [ after creating the image data which has arranged each mounting 
component for displaying on the monitor 20 on a mounting board based on the design information memorized 
by the design-information storage parts store 12 ], The bypass capacitor group display part 19 based on the 
group information memorized by the bypass capacitor group information storage parts store 1 5, The 
operation which changes the image data created by the mounting component indicator 18 so that the same 
group's IC and the pin of a bypass capacitor may be matched in the mode which a user can recognize and it 
may be displayed, and displays a picture on the monitor 20 is explained. 

[Q148] Drawing 41 is a figure showing an example of operation of CAD device 10 of this embodiment. Dr aw ing 
41 is used, and CAD device 10 changes image data into below, and explains to it the operation which displays 
a picture. 

(1) Judge whether the group who has not been the target of processing yet exists in the bypass capacitor 
group information storage parts store 15 (Step S1). When it does not exist, it goes to display processing 
(Step S6). 

[01 49](2) When the group who has not been the target of processing yet exists, choose one group 
sequentially from the bypass capacitor group information storage parts store 15 (Step S2). 
(3) The part number of IC which belongs to the selected group from the bypass capacitor group information 
storage parts store 15, Or the part number of IC and the pin number of an IC pin are extracted, and the part 
number of a bypass capacitor, or the part number of a bypass capacitor and the pin number of a bypass 
capacitor pin is extracted (Step S3). 

[01 50](4). [ whether from the design-information storage parts store 1 2, the parts information of the IC 
concerned is searched based on the part number of extracted IC, and ] Or the pin information of the IC pin 
concerned is searched based on the part number of IC and the pin number of an IC pin which were extracted, 
Based on the parts information of a bypass capacitor and the pin number of a bypass capacitor pin which 
searched the parts information of the bypass capacitor concerned based on the part number of the extracted 
bypass capacitor, or were extracted, the pin information of the bypass capacitor pin concerned is searched 
(step S4). 

[0151](5) The representative point coordinate in the parts information of searched IC, Or the representative 
point coordinate in the pin information of the searched IC pin and the representative point coordinate in the 
parts information of the searched bypass capacitor, Or in order to change the image data created by the 
mounting component indicator 18 and to process the next group so that the representative point coordinate 
in the pin information of the searched bypass capacitor pin may match and may be displayed in the mode 
which a user can recognize, it returns first (Step S5). For example, these coordinate points are connected 
with a line here. The thickness of a line and the shape (a dashed line, a wavy line, etc.) of a line are changed 
like [ in the case of the effectiveness 80-100, a thick line, a line ordinary in the case of the effectiveness 60- 
79, and 40 to 59 or less effectiveness are called small-gage wire, and / 39 or less effectiveness ] dotted line 
according to the effectiveness attached to group information. 

[01 52](6) If all the group's processing is completed, a picture will be displayed in response to the image data 
by which the monitor 20 was changed (Step S6). Below, a display example is shown. Drawing 42 (a) is a 
display example of the picture displayed on the monitor 20, when connecting an IC pin and a bypass capacitor 
pin with a line. Here, the power pin 511 of IC510 and the power pin 521 of the bypass capacitor 520 shall be 
memorized by the bypass capacitor group information storage parts store 1 5 as the same group. 
[01 53]As shown in drawing 42 (a), the power pin 511 of IC and the power pin 521 of a bypass capacitor are 
tied with the line 531. Drawing 42 (b) is a display example of the picture displayed on the monitor 20, when 
connecting an IC pin and the center of a bypass capacitor with a line. Here, the power pin 511 of IC510 and 
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the bypass capacitor 520 shall be memorized by the bypass capacitor group information storage parts store 
1 5 as the same group. 

[0154]As shown in d rawing 42 (b), the power pin 511 of IG and the center of the bypass capacitor 520 are 
connected with the line 532. Drawing 42 (c) is a display example of the picture displayed on the monitor 20, 
when connecting the center and bypass capacitor pin of IC with a line. Here, IC510 and the power pin 521 of 
the bypass capacitor 520 shall be memorized by the bypass capacitor group information storage parts store 
1 5 as the same group. 

[01 55] As shown in drawing 42 (c), the center of IG510 and the power pin 521 of a bypass capacitor are tied 
with the line 533. Drawing 42 (d) is a display example of the picture displayed on the monitor 20, when 
connecting the center of IC, and the center of a bypass capacitor with a line. Here, IC510 and the bypass 
capacitor 520 shall be memorized by the bypass capacitor group information storage parts store 15 as the 
same group. 

[0156]As shown in drawing 42 (d), IC510 and the bypass capacitor 520 are tied with the line 534. In each 
display example of drawing 42 (a) - drawi ng 42 (d), although one IC and one bypass capacitor corresponded, 
Two or more ICs and one bypass capacitor may correspond, one IC and two or more bypass capacitors may 
correspond, and two or more ICs and two or more bypass capacitors may correspond. 

[0157]Two or more pins may be pins of the same parts, and may be pins of different parts. Drawing 43 (a) is a 
figure showing the display example of the picture displayed on the monitor 20, when connecting two or more 
IC pins and one bypass capacitor pin with a line. Drawing 43 (b) is a figure showing the display example of the 
picture displayed on the monitor 20, when connecting one IC pin and two or more bypass capacitor pins with 
a line. 

[0158]Drawing 43 (c) is a figure showing the display example of the picture displayed on the monitor 20, 
respectively, when [ of two ICs ] connecting a pin and one bypass capacitor pin with a solid line or a dashed 
line in consideration of effectiveness. Here, the display based on a group with sufficient validity (effectiveness 
80-100) is expressed as the solid line 601, and the display based on a group with comparatively high validity 
(effectiveness is 60-79) is expressed as the dotted line 602. By distinguishing a display mode according to 
effectiveness, it can be easily judged to IC whether arrangement of a bypass capacitor is appropriate. 
[0159] Drawing 44 (a) is a display example of the picture displayed on the monitor 20, when connecting an IC 
pin and a bypass capacitor pin with a line in consideration of effectiveness. Here, the power pin 711 of IC710, 
and the power pin 721 of the bypass capacitor 720, The power pin 731 of the bypass capacitor 730 is 
memorized by the bypass capacitor group information storage parts store 15 as the same group, and The 
ground pin 712 of IC710, The ground pin 722 of the bypass capacitor 720 and the ground pin 732 of the 
bypass capacitor 730 shall be memorized by the bypass capacitor group information storage parts store 15 
as the same group. 

[0160]As shown in drawing 44 (a), between the power pin 71 1 of IC, and the power pins 721 of a bypass 
capacitor, And between the ground pin 712 of IC and the ground pins 722 of a bypass capacitor, It is 
connected with the solid line 741 which is the display based on a group with sufficient validity (effectiveness 
80-100), Between the power pin 71 1 of IC and the power pins 731 of a bypass capacitor and between the 
ground pin 712 of IC and the ground pins 732 of a bypass capacitor are connected with the solid line 741 
which is the display based on a group with comparatively high validity (effectiveness is 60-79). 
[0161] Drawing 44 (b) is a display example of the picture displayed on the monitor 20, when connecting an IC 
pin and a bypass capacitor pin with the line by which the thickness according to effectiveness is different. 
Here, the power pin 751 of IC750, and the power pin 761 of the bypass capacitor 760, The power pin 771 of 
the bypass capacitor 770 and the power pin 781 of the bypass capacitor 780 shall be memorized by the 
bypass capacitor group information storage parts store 15 as the same group. 

[0162]As shown in drawing 44 (b), the power pin 751 of IC and the power pin 761 of a bypass capacitor are 
tied with the thick line 791, The power pin 751 of IC and the power pin 771 of a bypass capacitor are tied 
with the line 792 of ordinary thickness, and the power pin 751 of IC and the power pin 781 of a bypass 
capacitor are tied with the small-gage wire 793. Here, the effectiveness alpha is defined for the distance 
between an IC pin and a bypass capacitor pin like a following formula as d[mm] dmin= 2[mm]. 
- In d> dmin, in alpha=(dmin /d) x 100 and d<=dmin, In the distance between alpha= 100, for example, the 
power pin 751 and the power pin 761, if the distance between 6 mm, the power pin 751, and the power pin 
781 shall be 8 mm, effectiveness will be set [ distance / between 4 mm, the power pin 751, and the power pin 
771 ] to 50, 33, and 25, respectively. 
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[01 63]Although it asked for effectiveness here with the specific expression based on the distance between 
an IC pin and a bypass capacitor pin, you may ask for effectiveness based on what kind of index which shows 
that a bypass capacitor is effective. Although the numerical value to 100 defined effectiveness here, as long 
as three-stage expression like A, B, and C, five-step expression like 1-5, etc. can carry out a comparison 
test, for example, a definition may be given how. 

[01 64]Although distinguished the difference in effectiveness by the solid line and the dotted line, and it was 
displayed here or thickness of the line was changed according to effectiveness, if the difference in 
effectiveness is distinguishable, it may be what kind of the method of presentation. For example, it may 
distinguish by the difference between the color of a line, the shade of a line, the pattern of a line, etc., and it 
may not connect with a line, but the display mode of the pin itself may be changed and distinguished. 
[0165]Thus, it can be easily judged by distinguishing a display mode according to effectiveness whether 
arrangement of a bypass capacitor is appropriate to IC. Although a corresponding IC pin and bypass capacitor 
pin are connected and expressed as the line here, as long as it is the method of presentation which a 
corresponding IC pin and a bypass capacitor pin can check visually, it may be what kind of the method of 
presentation. For example, a corresponding [C pin and bypass capacitor pin may be displayed by the same 
display modes (thickness, shape, a color, a shade, a pattern, highlighting, etc.), and the list of correspondence 
may be displayed, furthermore, it may be made a different display according to whether it is the surface of a 
substrate, or it is a rear face as the above-mentioned display mode — it carries out and may be made to 
display temporarily — if it carries out and there are user directions — elimination — or it may be made to 
carry out a display start. 

[0166]<operation of grouping> — here, the bypass capacitor evaluating part 13 with which CAD device 10 
concerning this embodiment is provided, Since IC on which each bypass capacitor acts effectively is 
specified, it evaluates, The bypass capacitor grouping part 14 based on the evaluation result by the bypass 
capacitor evaluating part 13, Grouping of the pin of IC judged that is effective with the pin of the bypass 
capacitor is carried out, respectively, the group information which added effectiveness to each is created, 
and the operation which makes the bypass capacitor group information storage parts store 15 memorize the 
group information is explained. 

[0167] Drawing 45 is a figure showing an example of operation of CAD device 10 of this embodiment. Drawing 
45 is used, and CAD device 10 evaluates each bypass capacitor to below, and explains to it the operation 
which creates and memorizes group information. 

(1) Judge whether in the net information memorized by the design-information storage parts store 12, the 
power net which has not been the target of processing yet exists (Step S1 1). Processing is ended when it 
does not exist. 

[0168](2) When the power net which has not been the target of processing yet exists, choose one power net 
sequentially from the inside of the net information memorized by the design-information storage parts store 
12 (Step SI 2). 

(3) Extract the representative point coordinate, frequency, and required capacity in the pin information of all 
the IC pins belonging to the selected power net from the pin information memorized by the design- 
information storage parts store 12 (Step S13). 

[0169](4) Judge whether in the capacitor pin connected to the selected power net, the capacitor pin which 
has not been the target of processing yet exists (Step S14). When it does not exist, it goes to processing 
(Step S1 1) of the following power net. 

(5) When the capacitor pin which has not been the target of processing yet exists, choose the pin number of 
one capacitor pin, and the part number of the capacitor by which the capacitor pin concerned belongs 
sequentially from the inside of the net information memorized by the design-information storage parts store 
12 (Step S15). 

[0170](6) Judge whether another side which does not belong to a power net among the pins with which the 
selected capacitor is provided belongs to a grand network with reference to the pin information memorized by 
the design-information storage parts store 12 (Step S16). When it does not belong to a grand network, the 
capacitor concerned judges that it is not used as a bypass capacitor, and goes to processing (Step S14) of 
the following capacitor pin. When it belongs to a grand network, the capacitor concerned judges that it is 
used as a bypass capacitor, and continues processing. 

[0171](7) Based on the selected pin number of a bypass capacitor pin and parts information of a bypass 
capacitor, The representative point coordinate in the pin information of the bypass capacitor pin concerned is 
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searched from the pin information memorized by the design-information storage parts store 12, and the 
inductance and the effective pin count of capacity, a lead, and beer are extracted out of the parts 
information of the bypass capacitor memorized by the design-information storage parts store 12 (Step S17). 
[01 72](8) Specify the IC pin which searches from the representative point coordinate which extracted the 
representative point coordinate of a bypass capacitor pin, and the representative point coordinate which is 
within a predetermined distance in Step S13, and has the searched representative point coordinate (Step 
S18). When you exceed the effective pin count of a capacitor in consideration of an effective pin count here, 
suppose that the IC pin of IC to exceed is not specified. 

[0173]Suppose here that the IC pin of IC not corresponding [ a frequency characteristic's ] is not specified in 
consideration of the frequency characteristic of a bypass capacitor and IC. When the capacity of a capacitor 
runs short in consideration of capacity here, suppose that the IC pin of IC of the part running short is not 
specified. 

(9) Determine effectiveness according to the distance of the representative point coordinate of a bypass 
capacitor pin, and the representative point coordinate of a certain IC pin within a predetermined distance 
(StepS 19). 

[01 74](1 0) Grouping of the pin information of a bypass capacitor and the pin information of IC judged that is 
effective is carried out, respectively, Create the group information which added effectiveness to each, the 
bypass capacitor group information storage parts store 15 is made to memorize, and it goes to processing 
(Step S14) of the following capacitor pin (Step S20). Drawing 44 (a) is a figure showing the display example of 
the picture displayed on the monitor 20, when a frequency characteristic is taken into consideration. Here, 
the power pin 91 1 of IC910, and the power pin 921 of the bypass capacitor 920 and the power pin 931 of the 
bypass capacitor 930 shall be memorized by the bypass capacitor group information storage parts store 15 
as the same group. Although the effective frequency range of fA and the power pin 931 is set to fB and the 
pin frequency f1 of the power pin 911 is contained in the effective frequency range of the power pin 921 in 
the effective frequency range fA, it shall not be contained in the effective frequency range fB. 
[0175]As shown in draw in g 46 (a), the power pin 921 is nearer in [ as the power pin 911 ] distance than in the 
power pin 931, but since frequency characteristics differ, grouping is not carried out, but as a result, the 
power pin 91 1 and the power pin 931 are tied with the line 941. Drawing 46 (b) is a figure showing the display 
example of the picture displayed on the monitor 20, when capacity is taken into consideration. Here, the 
power pin 951 of IC950, and the power pin 952 of IC950, The power pin 961 of IC960 and the power pin 971 
of the bypass capacitor 970 shall be memorized by the bypass capacitor group information storage parts 
store 15 as the same group, a power pin — 951 — required — capacity — 0.03 — [ — mu — F — ] — a 
power pin — 952 — required — capacity — 0.05 — [ — mu — F — ] — a power pin — 961 — required — 
capacity — 0.04 — [ — mu — F — " — a bypass capacitor — 970 — capacity — 0.1 — [ — mu — F — ] — 
carrying out . 

[0176]As shown in drawing 46 (b), between the power pin 951 of IC and the power pins 971 of a bypass 
capacitor is connected with the line 981, and between the power pin 952 of IC and the power pins 971 of a 
bypass capacitor is connected with the line 982, but. It is not connected between the power pin 961 of IC, 
and the bypass capacitor 971. The sum total of the required capacity of the power pin 951 and the power pin 
952 is 0.03+0.05=0.08 [muF], since capacity 0.1 of the bypass capacitor 970 [muF] is not exceeded, there is 
enough capacity, but this. It is because it is set to 0.08+0.04=0.12 [muF], the capacity 0.1 of the bypass 
capacitor 970 [muF] is exceeded and capacity runs short, if the required capacity of the power pin 961 is 
furthermore totaled. 

[0177]Although it judged whether it was less than a predetermined distance from the bypass capacitor pin 
and the IC pin was specified in this embodiment only based on the power net, It may not be based only on a 
power net, but may be based only on a grand network, and may be based on both a power net and a grand 
network, it is less than a predetermined distance — ****** — it carries out, and distance may specify the IC 
pin to predetermined turn as the order with a near distance which may specify the nearest IC pin, and may 
give effectiveness in order. 

[0178]An IC pin may be searched first and a bypass capacitor pin may be specified from an IC pin. Although 
each coordinate value is two dimensions and the thickness of a wiring board is not taken into consideration in 
this embodiment, each coordinate value may be three-dimension-ized and distance may be more correctly 
calculated also in consideration of the thickness of a wiring board. 

[0179]Drawing 47 is a figure showing the section of a wiring board for explaining the outline of the method of 
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calculating distance more correctly also in consideration of the thickness of a wiring board. Here, in order to 
explain simply, suppose that a bypass capacitor pin and an IC pin with the nearest distance are specified only 
based on a power net. IC1010 and the bypass capacitor 1020 are arranged at the component side 1001 
(upper field) of the wiring board 1003 shown in drawing 47 , and the bypass capacitor 1030 is arranged in the 
solder surface 1002 (lower field). 

[0180]The pin 1011 with which IC1010 is provided here, and the pin 1021 with which the bypass capacitor 
1020 is provided, If the pin 1031 with which the bypass capacitor 1030 is provided shall be connected in the 
distance which should belong to the same power net and showed the pin 101 1 and the pin 1021 on the figure 
with the wiring 1030 on the component side 1001, If the pin of the bypass capacitor with which the distance 
from the pin 101 1 becomes the shortest does not take the thickness of a wiring board into consideration, it 
turns into the pin 1031, but if the thickness of a wiring board is taken into consideration, it will turn into the 
pin 1021. 

[0181]Next, it explains supplementarily about the route distance that a loop area becomes the minimum. 
Drawin g 48 is the figure which looked at the wiring board for explaining an example of the method of 
calculating the route distance that a loop area becomes the minimum in a multilayer substrate from the side 
and the upper surface. IC1110 and the bypass capacitor 1120 are arranged at the component side 1041 
(upper field) of the wiring board 1040 shown in drawing 48 . The inner layer 1043 shall be a voltage plane, the 
inner layer 1044 shall be a ground layer, and both shall be solid patterns. 

[0182]The pin 1112 with which the pin 1111 with which IC1110 is provided, and the pin 1121 with which the 
bypass capacitor 1120 is provided belong to the same power net as the inner layer 1103 here, and IC1 110 is 
provided, If the pin 1 122 with which the bypass capacitor 1 120 is provided shall belong to the same grand 
network as the inner layer 1 104, the course of current in which the area of a loop becomes the minimum will 
become like the course 1131 and the course 1132 which were shown in drawi ng 48 . Therefore, the route 
distance in the case of being such becomes what partC both-way ]-added the distance equivalent to the 
thickness from the field where each part article is arranged to each inner layer to the route distance 
determined without taking thickness into consideration. 

[0183] Drawing 4 9 is the figure which looked at the wiring board for explaining an example of the method of 
calculating the route distance that a loop area becomes the minimum from the upper surface. Here, as a 
ground layer shall be a solid pattern over the whole and shows drawing 49 mostly at a voltage plane, 
supposing there is the slit 1151, the current which flows through a voltage plane cannot but take the course 
1152 which turns around the slit 1151. 

[0184]Here, since the ground layer is a solid pattern over the whole mostly, the current which flows through a 
ground layer can also take the course used as a slant range, but since a loop area then does not become the 
minimum, the course 1152 of a voltage plane and the same course will be taken after all. If each coordinate 
value tends to be three-dimension-ized and it is going to calculate distance more correctly, torsion may 
occur for the course in which a loop area becomes the minimum, but. In such a case, although it may ask with 
calculation or a simulation strictly to the last, the area of the figure projected on the suitable specific flat 
surface may substitute in quest of the course which becomes the minimum. 

[0185]Next, it explains supplementarily about how to create group information in consideration of a frequency 
characteristic. 

(1) In taking a frequency characteristic into consideration when specifying the IC pin shown in Step S18 of 
drawing 45 , First, the resonance frequency (the following, "fO") of the bypass capacitor concerned is 
computed by the following formulas from the inductance (following, "L") of the capacity (following, "C") of 
the bypass capacitor obtained at Step S17, a lead, and beer. 
[0186]f0=1/(2piroot(l_O) 

Drawing 50 is a figure showing the impedance Z of a bypass capacitor, and a relation with the frequency f. As 
shown in drawing 50 , the impedance Z of a bypass capacitor takes the minimum at the time of frequency f=f0. 

[0187]Here, supposing the bypass capacitor is effective to the range of the frequency which takes the 
impedance not more than specific value Z0, it will write f=f0-deltafl_ - fO+deltafH [ the effective frequency 
range f ]. 

[0188](2) Since the IC pin searched with Step S18 of drawing 45 belongs to a power net or a grand network, 
Although the pin itself generally does not necessarily have frequency, the current containing high frequency 
components, such as switching current, occurs at a pin with the clock frequency of the internal circuit which 
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makes the IC pin a power supply or a ground. Drawing 51 (a) is a figure showing the device model for 
computing the frequency of the IC pin belonging to a power net or a grand network. 

[0189]The simulation of the circuit shown in drawi ng 51 (a) is performed, and the waveform is searched for by 
making into the pin current I (t) the current which flows into the current or the ground pin which flows into a 
power pin. Drawing 51 (b) is a figure showing the relation between pin current I (t) and the time t. The current 
of a frequency domain is set to I (f), and the Fourier transform of the waveform shown in d rawing 51 (b) is 
carried out. 

[0190] Drawing 51 (c) is a figure showing current [ of a frequency domain ] I (f), and a relation with the 
frequency f. As shown in drawing 51 (c). I (f) sets to fM frequency which takes the maximum, and makes this 
the frequency of an IC pin. The frequency of the IC pin is beforehand memorized as pin information to the 
design-information storage parts store 12, and is extracted at Step S13 of drawing 45. 
[0191](3) In Step S18 of drawing 45 , only when the frequency extracted at Step S13 is contained in the 
effective frequency range f, suppose that an IC pin is specified. The frequency of an IC pin may be not one 
but plural. It may not ask for the effective frequency range f of a bypass capacitor with expression from L, C, 
and ZO grade, but the effective frequency range f may be made to memorize beforehand. 
[0192]The frequency of an IC pin is not derived from a device model, but it may ask for it by survey, may be 
defined as the inside frequency of the maximum of IC, may be drawn by what kind of other methods, and may 
be given beforehand. The current I (f) of a frequency domain does not make pin frequency frequency which 
takes the maximum, but I (f) is good also considering all larger frequency than a predetermined value as pin 
frequency. 

[0193]Next, it explains supplementarily about how to create group information in consideration of capacity. In 
taking capacity into consideration when specifying the IC pin shown in Step S18 of drawing 45 , The required 
capacity of the IC pin extracted at Step S13 and the capacity of the bypass capacitor obtained at Step S17 
are measured, and only when the required capacity of an IC pin is smaller than the capacity of a bypass 
capacitor, suppose that an IC pin is specified. 

[0194]In the range which does not exceed the capacity of a bypass capacitor, the sum total of the required 
capacity of two or more IC pins may make one bypass capacitor correspond with two or more IC pins, and 
may carry out grouping. In making one bypass capacitor correspond with two or more IC pins and carrying out 
grouping, Since it is rare that the output corresponding to each IC pin is switched simultaneously actually, 
the ratio switched simultaneously may be set up not using the sum total of the required capacity of two or 
more IC pins as it is, and the value which applied and amended this ratio to the sum total of required capacity 
may be used. For example, if the ratio switched simultaneously is set to "0.8" in the example shown in 
drawing 46 (b). Since the sum total "0.12 micro F" of the required capacity of three IC pins serves as a value 
"(0.12x0.8=) 0.096 micro F" which hung "0.8" and becomes smaller than the capacity "0.1 micro F" of a 
bypass capacitor about a ratio, these three IC pins come to be able to carry out grouping. 
[0195]Below, the example which computes the required capacity C of an IC pin is explained. Here, transient- 
current deltal of a pin and noise margin deltaV permitted by the pin shall be given. At this time, the 
impedance X is called for with a following formula. 

If interior-action frequency of X=delta V/delta IIC is set to f, the required capacity Ci will be calculated with 

a following formula. 

Ci=1/(2pifX) 

Although the impedance X and the required capacity Ci were computed in the formula from the state where 
transient-current deltal and noise margin deltaV are given beforehand here, transient deltal and the noise 
margin deltaV itself are computable in a formula. 

[01 96]Although required capacity is calculated here using simple expression, it may draw from a device model 
like the case of the frequency of an IC pin, may draw by what kind of other methods, and may give 
beforehand. As mentioned above, according to CAD device 10 of this embodiment, coincidence of clock 
frequency and the capacity of a bypass capacitor are also taken into consideration, Correspondence relations 
can be created based on the distance between the pins conjectured to be probably actually more near, and a 
bypass capacitor and a switching element with correspondence-related can be connected and expressed as 
the line according to degree of validity. 
(Embodiment 7) 

A <outline> book embodiment discovers the leakage in arrangement of a bypass capacitor easily by searching 
and carrying out highlighting of the pin of a switching element or a switching element connected with neither 
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of the bypass capacitors. 

[0197]<Composition> drawing 52 is a figure showing the composition of the CAD device concerning this 
embodiment. CAD device 30 shown in drawing 52 , The design-information acquisition part 11, the design- 
information storage parts store 12, the bypass capacitor evaluating part 13, the bypass capacitor grouping 
part 14, the bypass capacitor group information storage parts store 15, the command acquisition part 16, the 
command analyzing part 17, the mounting component indicator 18, It has the bypass capacitor group display 
part 19, the monitor 20, the design-information outputting part 21, the pin retrieval part 31 corresponding to 
un- and the pin indicator 32 corresponding to un- 

[0198]What has the same function as the component of CAD device 10 shown in drawing 38 in Embodiment 1 
here considers it as the same number, and omits the explanation. Out of the power pin of IC in the pin 
information memorized by the design-information storage parts store 12, and a ground pin, the pin retrieval 
part 31 corresponding to un-searches all the pins that are not contained in the group information memorized 
by the bypass capacitor group information storage parts store 15, and presumes the pin corresponding to un- 
[ bypass capacitor ]. 

[0199]The pin indicator 32 corresponding to un-displays the IC pin recognized to be a pin corresponding to 
un-[ bypass capacitor ] by the pin retrieval part 31 corresponding to un-in the mode which a user can 
recognize. 

<Operation> the mounting component indicator 18 with which CAD device 30 concerning this embodiment is 
provided here, In order to display on the monitor 20 based on the design information memorized by the 
design-information storage parts store 12, Create the image data which has arranged each mounting 
component on a mounting board, and the bypass capacitor group display part 19, Based on the group 
information memorized by the bypass capacitor group information storage parts store 15, [ after changing the 
image data created by the mounting component indicator 18 so that the same group's IC and the pin of a 
bypass capacitor may be matched in the mode which a user can recognize and it may be displayed ], The pin 
retrieval part 31 corresponding to un-authorizes the pin corresponding to un-[ bypass capacitor ], and the 
operation which the pin indicator 32 corresponding to un-displays on the monitor 20 is explained. 
[0200]D rawin g 53 is a figure showing an example of operation of CAD device 30 of this embodiment. Drawin g 
53 is used, and CAD device 30 evaluates each bypass capacitor to below, and explains to it the operation 
which creates and memorizes group information. 

(1) Extract all of the power pin and ground pin of IC in the pin information memorized by the design- 
information storage parts store 12 (Step S31). 

[0201](2) Delete all the pins contained in the group information memorized by the bypass capacitor group 
information storage parts store 15 from the power pin and ground pin which were extracted, and recognize 
the remainder as the pin corresponding to un-[ bypass capacitor ] (Step S32). 

(3) Judge whether the pin corresponding to un-[ bypass capacitor ] which has not been the target of 
processing yet exists (Step S33). Processing is ended when it does not exist. 

[0202](4) When the pin corresponding to un-[ bypass capacitor ] which has not been the target of processing 
yet exists, choose one of the pins corresponding to un-[ bypass capacitor ] in order (Step S34). 
(5) Extract the representative point coordinate in the pin information of the selected pin corresponding to 
un-[ bypass capacitor ] from the pin information memorized by the design-information storage parts store 12 
(Step S35). 

[0203](6) Display the pin of the extracted representative point coordinate in the mode which a user can 
recognize, and go to processing (Step S33) of the pin corresponding to un-[ of the following / bypass 
capacitor ] (Step S36). For example, thick-line-ize a pin outside, the field corresponding to a pin is smeared 
away, or the foreground color of a pin is changed, and highlighting is carried out. Drawing 54 is a display 
example of the picture displayed on the monitor 20, when displaying the pin corresponding to un-[ bypass 
capacitor ] in the mode which a user can recognize. Here, the power pin 171 1 of IC1710 and the power pin 
1721 of the bypass capacitor 1720 are memorized by the bypass capacitor group information storage parts 
store 15 as the same group, The power pin 1712 of IC1710 shall not be memorized by the bypass capacitor 
group information storage parts store 1 5. 

[0204]As shown in drawing 54 , the power pin 1711 of IC and the power pin 1721 of a bypass capacitor are 
tied with the line 1731, but the power pin 1712 is not connected to where, either, further, a pin outside is 
thick-line-ized and highlighting of it is carried out by smearing away a field here. As mentioned above, 
according to CAD device 30 of this embodiment, highlighting of the IC pin in which the bypass capacitor is 
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not matched can be carried out 

[0205]Although highlighting of the IC pin was carried out here, highlighting of the IC may be carried out 
(Embodiment 8) 

A <outline> book embodiment discovers a superfluous bypass capacitor easily by searching and carrying out 
highlighting of the pin of a bypass capacitor or a bypass capacitor connected with neither of the switching 
elements. 

[0206]<Composition> drawing 55 is a figure showing the composition of the CAD device concerning this 
embodiment CAD device 40 shown in drawing 55 , The design-information acquisition part 11, the design- 
information storage parts store 12, the bypass capacitor evaluating part 13, the bypass capacitor grouping 
part 14, the bypass capacitor group information storage parts store 15, the command acquisition part 16, the 
command analyzing part 17, the mounting component indicator 18, It has the bypass capacitor group display 
part 19, the monitor 20, the design-information outputting part 21, the intact capacitor retrieval part 41, and 
the intact capacitor indicator 42. 

[0207]What has the same function as the component of CAD device 10 shown in drawin g 38 in Embodiment 6 
here considers it as the same number, and omits the explanation. The intact capacitor retrieval part 41 out of 
the power pin of the capacitor in the pin information memorized by the design-information storage parts 
store 12, and a ground pin. All the pins that are not contained in the group information memorized by the 
bypass capacitor group information storage parts store 15 are searched, and a capacitor provided with the 
pin concerned is recognized as an intact capacitor. 

[0208]The intact capacitor indicator 42 displays the capacitor recognized to be an intact capacitor by the 
intact capacitor retrieval part 41 in the mode which a user can recognize. 

<Operation> the mounting component indicator 18 with which CAD device 40 concerning this embodiment is 
provided here, In order to display on the monitor 20 based on the design information memorized by the 
design-information storage parts store 12, Create the image data which has arranged each mounting 
component on a mounting board, and the bypass capacitor group display part 19, Based on the group 
information memorized by the bypass capacitor group information storage parts store 15, [ after changing the 
image data created by the mounting component indicator 18 so that the same group's IC and the pin of a 
bypass capacitor may be matched in the mode which a user can recognize and it may be displayed ], The 
intact capacitor retrieval part 41 authorizes an intact capacitor, and the operation which the intact capacitor 
indicator 42 displays on the monitor 20 is explained. 

[0209j Drawing 56 is a figure showing an example of operation of CAD device 40 of this embodiment. Drawing 
56 is used, and CAD device 40 evaluates each bypass capacitor to below, and explains to it the operation 
which creates and memorizes group information. 

(1) Extract all of the power pin and ground pin of a bypass capacitor in the pin information memorized by the 
design-information storage parts store 12 (Step S41). 

[0210](2) Delete all the pins contained in the group information memorized by the bypass capacitor group 
information storage parts store 1 5 from the power pin and ground pin which were extracted, and recognize a 
capacitor provided with the remaining pins as an intact capacitor (Step S42). 

(3) Judge whether the intact capacitor which has not been the target of processing yet exists (Step S43). 
Processing is ended when it does not exist. 

[021 1](4) When the intact capacitor which has not been the target of processing yet exists, choose one of 
the intact capacitors in order (Step S44). 

(5) Extract the representative point coordinate in the parts information of the selected intact capacitor from 
the parts information memorized by the design-information storage parts store 1 2 (Step S45). 

(6) Display the capacitor of the extracted representative point coordinate in the mode which a user can 
recognize, and go to processing (Step S43) of the following intact capacitor (Step S46). For example, thick- 
line— ize a capacitor outside, the field corresponding to a capacitor is smeared away, or the foreground color 
of a capacitor is changed, and highlighting is carried out 

[021 2] Drawing 57 is a display example of the picture displayed on the monitor 20, when displaying an intact 
capacitor in the mode which a user can recognize. Here, the power pin 201 1 of IC2010 and the power pin 
2021 of the bypass capacitor 2020 are memorized by the bypass capacitor group information storage parts 
store 15 as the same group, The power pin 2031 of the bypass capacitor 2030 shall not be memorized by the 
bypass capacitor group information storage parts store 1 5. 

[0213]As shown in drawing 57 , the power pin 201 1 of IC and the power pin 2021 of a bypass capacitor are 
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tied with the line 2041, but. The power pin 2031 is not connected to where, either, further, the outside of the 
bypass capacitor 2030 is thick-line-ized, and highlighting of it is carried out by smearing away a field here. As 
mentioned above, according to CAD device 40 of this embodiment, highlighting of the bypass capacitor with 
which the IC pin is not matched can be carried out. 

[0214]tn Embodiments 6-8, although explained taking the case of the bypass capacitor as parts from which 
an effect differs with a locating position, it is not restricted to a bypass capacitor. For example, they may be 
dumping resistance, a terminator, a ferrite core, EMI measure parts, etc. Although each above-mentioned 
embodiment explained the CAD device which supports the design of a printed-circuit board, naturally this 
invention is applicable also to the CAD device which supports the design of the circuit chip (bare chip) in IC. 
[0215]The program which can make a computer perform operation like Embodiments 1-3 is recorded on the 
recording medium in which computer reading is possible, this recording medium circulates, and it can be the 
target of dealings. The recording media in which computer reading is possible are fixed recording media, such 
as removable recording media, such as a floppy (registered trademark) disk, CD, MO, DVD, and memory card, 
a hard disk, and semiconductor memory, etc., for example, and it is not limited in particular here. 
[0216] 

[Effect of the Invention]The CAD device of this invention is provided with the following. 

The deciding part which determines part ranking as order with a small impedance value of parts to a passive 

component among the parts which should be arranged to a printed-circuit board. 

The placement part which arranges a passive component in order of the determined part ranking. 

According to this composition, the passive component is arranged sequentially from parts with a small 

impedance value. Since a noise with high frequency is reduced so that impedance is small, a passive 

component will be arranged in order of the noise of low frequency from the noise of higher frequency. Since 

the flexibility of arrangement is so large that it is arranged previously, a passive component can be arranged 

in the position efficiently reduced by the noise with higher frequency. 

[0217]Here, said placement part carries out passive component arrangement near the power pin of arranged 
parts other than a passive component. According to this composition, the high frequency noise resulting from 
the current of a power pin can be reduced efficiently. It may be made for said deciding part to determine said 
part ranking for order with small equivalent in-series inductance of a passive component as order with small 
impedance here. 

[021 8]Since equivalent in-series inductance is used instead of the impedance of a passive component 
according to this composition, the passive component in which kinds differ can be dealt with in the same 
rank. The table part in which said deciding part holds the equivalent in-series inductance value corresponding 
to two or more distance between pins and it which a passive component can take here, It is good also as 
composition provided with the conversion part which converts the distance between the pin into the 
equivalent in-series inductance value held at the table part for every passive component, and the 
rearrangement part which rearranges into small order the inductance value converted for every passive 
component, and makes it said part ranking. 

[021 9]Since according to this composition a conversion part converts the distance between pins into an 
equivalent in-series inductance value by referring to a table part using the character in which an equivalent 
in-series inductance value is small so that the distance between pins is small, If even the distance between 
pins of the passive component is known even if the electrical property is not known, it can carry out 
constant [ of the part ranking] easily to the passive component in which kinds differ. 

[0220]It may be made for said deciding part to determine said part ranking for the high order of the effective 
frequency area which is a frequency area where the impedance of a passive component becomes below in a 
threshold as order with said small impedance here. Since a passive component determines part ranking as 
order with high frequency effective in a noise countermeasure according to this composition and part ranking 
becomes order with high effective frequency, a passive component can be effectively arranged from a noise 
with high frequency. 

[0221]The table part in which said deciding part holds said effective frequency corresponding to two or more 
distance between pins and it which a passive component can take here, It is good also as composition 
provided with the conversion part which converts the distance between the pin into the effective frequency 
area held at the table part for every passive component, and the rearrangement part which rearranges into 
high order the effective frequency area converted for every passive component, and makes it said part 
ranking. 
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[0222]Since a conversion part converts the distance between pins into effective frequency by referring to a 
table part according to this composition, if even the distance between pins of the passive component is 
known even if the electrical property is not known, it can carry out constant [ of the part ranking ] easily to 
the passive component in which kinds differ. The calculation part in which said deciding part computes said 
effective frequency area from either [ at least ] the capacitance of the part, or inductance for every passive 
component here, It is good also as composition provided with the rearrangement part which rearranges into 
high order the effective frequency area computed for every passive component, and makes it said part 
ranking. 

[0223]Since an effective frequency area is directly computed from capacitance and inductance for every 
passive component according to this composition, part ranking can be determined as the high order of an 
effective frequency area with sufficient accuracy. When a passive component is in any of a capacitor 
element, a resistance element, and a filter element it may be made for said calculation part to compute said 
effective frequency by the inductance being used for it at least here. 

[0224]Since according to this composition an effective frequency area is computed from that inductance 
even when a passive component is in any of a capacitor element, a resistance element, and a filter element, 
part ranking can be determined as the high order of an effective frequency area with sufficient accuracy. Said 
passive component is a capacitor element and it may be made for said deciding part to determine said part 
ranking for order with small equivalent in-series inductance of a capacitor element as order with small 
impedance here. 

[0225]Since a passive component is arranged [ high ** of frequency effective in small order, i.e., noise 
reduction, of equivalent in-series inductance of a capacitor element ] for order in this order as part ranking 
according to this composition, the wiring board design with sufficient noise figure can be performed 
efficiently. It may be made for said deciding part to determine said part ranking for order with small capacity 
of a capacitor element as order with small equivalent in-series inductance here. 

[0226]Since the character in which the equivalent in-series inductance of parts with smaller capacity of a 
capacitor element is also smaller is used according to this composition, part ranking can be set up simply. 
Said deciding part considers that order with a small distance between terminals of a capacitor element is 
order with small equivalent in-series inductance, and it may be made to determine said part ranking here. 
[0227]Since the character in which the equivalent in-series inductance of parts with a smaller distance 
between terminals is also smaller is used according to this composition, part ranking can be set up simply. 
The table part which a capacitor element takes said deciding part, get, and two or more distance between 
pins and the equivalent in-series inductance value corresponding to it are made to correspond here, and is 
held, It is good also as composition provided with the conversion part which converts the distance between 
the pin into the equivalent in-series inductance value held at the table part for every capacitor element, and 
the rearrangement part which rearranges into small order the inductance value converted for every capacitor 
element, and makes it said part ranking. 

[0228]Since a conversion part converts the distance between pins into effective frequency by referring to a 
table part according to this composition, if even the distance between pins is known, it is easily convertible 
into the effective frequency of a capacitor element. Said passive component is a capacitor element and it 
may be made for said deciding part to determine said part ranking for the high order of the effective 
frequency area which is a frequency area where the impedance of a capacitor element becomes below in a 
threshold as order with said small impedance here. 

[0229]Since part ranking is determined as order with high frequency effective in the noise reduction of a 
capacitor element according to this composition, a suitable capacitor element can be arranged by the order 
of a noise to a low noise with high frequency. A designing support device receives the power pin of parts 
other than a passive component further here, The pin ranking deciding part which sets pin ranking as the 
serious order of the noise which may be generated on the current which flows through a power pin, tt may 
have an assignment part which assigns the passive component to parts with a power pin to the high order of 
pin ranking and part ranking, and in the high order of part ranking, said placement part may constitute a 
passive component so that it may arrange near the power pin in which it was assigned. 
[0230]Since the high passive component of part ranking is arranged in the serious order of the noise which 
may generate a placement part among power pins since an assignment part assigns the high passive 
component of part ranking to the high order of a pin priority according to this composition, parts arrangement 
with sufficient noise figure can be performed in it. It may be made for said pin ranking deciding part to set up 
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said pin ranking here by making into said serious order order with high signal frequency driven by the current 
which flows through a power pin. 

[0231]According to this composition, a passive component with low impedance can be arranged to the power 
pin used as a noise source with high frequency. It may be made for said pin ranking deciding part to 
determine said pin ranking by making the short order into said serious order here about either [ which is 
driven by the current which flows through a power pin ] the build up time of a signal, and falling time. 
[0232]It may be made for said pin ranking deciding part to determine said pin ranking by making the short 
order into said serious order here about the one where the build up time of the signal driven by the current 
which flows through a power pin and falling time are shorter. According to this composition, pin ranking can 
be determined in order of the importance of that noise to the power pin of the noise resulting from the 
current which flows through a power pin. 

[0233]lt may be made for said pin ranking deciding part to determine said pin ranking here by making into said 
serious order order with much consumed electric current of the signal driven by the current which flows 
through a power pin. According to this composition, pin ranking can be determined using the character in 
which a power pin with more consumed electric current has a more serious noise resulting from that power 
pin. 

[0234]The voltage of the signal which said pin ranking deciding part drives here by the current which flows 
through a power pin, The voltage waveform of the signal concerned is computed and it may be made to 
determine said pin ranking based on frequency, a standup or fall time, and a duty ratio by making into said 
serious order order with high maximum frequency of the voltage which exceeds a voltage threshold in a 
voltage waveform. 

[0235]According to this composition, the pin ranking deciding part can determine said pin ranking by making 
into said serious order order of the maximum frequency obtained from the voltage waveform of the signal 
driven by the current which flows through a power pin. Said pin ranking set part determines said pin priority 
to the power pin connected to the network for every power net, and said assignment part may be made to 
perform said assignment for the parts connected to a network here for every power net. 
[0236]According to this composition, a passive component can be independently assigned to the power pin 
which produces a noise for every power net. The designing support device of this invention is provided with 
the following. 

Said part of the 1st sort containing active parts. 

As opposed to the power pin of the parts which are the designing support devices of the printed-circuit 
board which arranges the parts which belong to the 2nd sort near the parts belonging to the 1st sort to the 
parts of the 2nd sort which are passive components for noise countermeasures, and belong to the 1st sort, 
The 1st deciding part that determines pin ranking as the serious order of the noise which may be generated 
on the current which flows through a power pin. 

The 2nd deciding part that determines part ranking as order with the small impedance value to the parts 
belonging to the 2nd sort. 

The assignment part which assigns the parts of the 2nd sort with higher part ranking to the parts with a high 
power pin of pin ranking of the 1st sort, The placement part which arranges the parts which belong to the 
2nd sort near the parts belonging to the 1st sort with the assigned power pin in order of part ranking, The 
storage parts store which memorizes the net information which shows the network which consists of two or 
more part pins which should be connected, The dividing part which divides the power net to which a power 
pin should be connected into the subnet corresponding to the parts group which consists of one part of the 
1 st sort, and parts of the 2nd sort assigned to it based on net information, The selecting part which chooses 
the power pin of parts with the largest impedance as a representative pin among the parts of the 2nd sort 
connected to a subnet for every subnet, and the wiring section which wires so that said two or more 
representative pins may be connected while wiring a subnet independently, respectively. 

[0237]Since it wires independently with the network which consists of a representative pin which divides a 
power net into a subnet and connects two or more subnets according to this composition, propagation of the 
noise between subnets can be reduced. It is a designing support device which supports evaluation by the 
user of whether arrangement of the location dependency parts which are parts from which the designing 
support device of this invention displays the parts arrangement of a wiring board, and an effect differs with a 
locating position is appropriate, The design-information storage parts store which memorizes the position 



http://ww4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ip 2010/07/28 



JP,2001-282882,A [DETAILED DESCRIPTION] 



31/32^— V 



information which shows the position of each part article on a wiring board, The relevant information storage 
parts store which memorizes the relevant information which connected location dependency parts and the 
effect parts which have an effect done by the location dependency part, According to position information, it 
has an indicator which matches and displays the location dependency parts and effect parts which were 
connected by said relevant information in the mode which a user can recognize. 

[0238]According to this composition, corresponding effect parts and location dependency parts can be 
matched and displayed. Therefore, a user can evaluate easily whether arrangement of location dependency 
parts is appropriate. Said indicator is matched by connecting with a line the location dependency parts and 
effect parts which are connected, and it may be made to display it here. 

[0239]It may be made for said indicator to connect either [ either the pin of location dependency parts or the 
main part of location dependency parts and ] the pin of effect parts, or the main part of effect parts with a 
line here according to said position information. Since corresponding effect parts and location dependency 
parts are indicated by ****** by a line according to this composition, a display does not become hard to see 
in order that the number of effect parts or location dependency parts may increase, but a user can evaluate 
easily whether arrangement of location dependency parts is appropriate. 63 Here, said relevant information 
storage parts store may memorize the effectiveness which shows the degree of the effect done further, and 
said indicator may be constituted so that the effectiveness memorized by the relevant information storage 
parts store may be further displayed in the mode which a user can recognize. 

[0240]Since a user can be made to recognize effectiveness according to this composition, a user can carry 
out in consideration of evaluation of whether arrangement of location dependency parts is appropriate to 
effectiveness. It may be made for said indicator to connect the location dependency parts connected and 
effect parts here using the line of a different display mode according to the difference in effectiveness. 
[0241]According to this composition, the difference in effectiveness can be displayed by the difference in a 
line. Therefore, the display considered as the number of effect parts or location dependency parts increasing 
to effectiveness does not become hard to see, but a user can carry out in consideration of evaluation of 
whether arrangement of location dependency parts is appropriate to effectiveness. It may be made for said 
indicator to distinguish the difference in effectiveness here by the difference between the thickness of a line, 
the shape of a line, the color of a line, the shade of a line, or the pattern of a line. 

[0242]According to this composition, the difference in effectiveness can be distinguished and displayed by 
the difference between the thickness of a line, the shape of a line, the color of a line, the shade of a line, or 
the pattern of a line. Based on the position information memorized by the positional information storing part, 
further a designing support device here Location dependency parts, It has a retrieval part which searches the 
effect parts which have an effect done by the location dependency part, and said relevant information 
storage parts store associates the location dependency parts and effect parts which were searched by the 
retrieval part, and it may be made to memorize it. 

[0243]According to this composition, location dependency parts and the effect parts which have an effect 
done by that location dependency part can be searched from design information. It may be made for said 
retrieval part to search here the location dependency parts and effect parts which are within the distance 
defined beforehand. By this, the effect parts which have distance with location dependency parts within the 
distance defined beforehand can be connected and memorized. 

[0244]The distance from the location dependency part concerned is the parts from the nearer one to the 
turn defined beforehand, and it may be made for said retrieval part to search effect parts for every location 
dependency parts here. By this, the effect parts from the one where distance is nearer to the turn defined 
beforehand can be connected and memorized to effect parts for every location dependency parts. 
[0245][t may be made for said retrieval part to set up the effectiveness which shows the degree of the effect 
done further here according to distance or turn. By this, since effectiveness is set up according to distance 
or turn, it can take into consideration and depend to effectiveness, and exact relevant information can be 
generated. Said location dependency part is a capacitor and here said effect part, It is a switching element 
which may have an effect of noise rejection done by the capacitor, and may be made for capacity still more 
nearly required for the noise rejection of a switching element to search said retrieval part in the range which 
does not exceed the capacity of a capacitor. 

[0246]According to this composition, a switching element can be connected in the range which does not 
exceed the capacity of a capacitor. Here It may be made for the value which totaled capacity required for the 
noise rejection of further two or more switching elements to search said retrieval part in the range which 
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does not exceed the capacity of a capacitor. 

[0247]According to this composition, two or more switching elements can be connected in the range which 
does not exceed the capacity of a capacitor. Here said retrieval part to the value which totaled capacity 
required for the noise rejection of further two or more switching elements. According to this composition it 
may be made to search in the range which does not exceed the capacity of a capacitor, the value which 
applied and amended the ratio switched simultaneously can connect more exact more many two or more 
switching elements in the range which does not exceed the capacity of a capacitor. 
[0248]Only when the frequency characteristic of said location dependency part and said effect part is in 
agreement, it may be made to search said retrieval part further here. According to this composition, it can 
take into consideration and depend to a frequency characteristic, and exact relevant information can be 
generated. Here, the distance in said retrieval part is good also as either a slant range, a Manhattan distance, 
actual wiring distance and the route distance from which a loop area becomes the minimum. 
[0249]According to this composition, according to the mode of wiring, the distance of either a slant range, a 
Manhattan distance, actual wiring distance and the route distance from which a loop area becomes the 
minimum can be chosen. Here said designing support device out of the pin with which the effect parts 
memorized by said positional information storing part or the effect part concerned is provided further. The 
extraction part which extracts the pin with which the effect parts or effect parts which are not connected 
with the pin with which which location dependency parts or location dependency parts are provided by the 
relevant information memorized by said relevant information storage parts store, either are provided, It is 
good also as composition provided with the indicator which displays the pin with which the effect parts or 
effect parts which were extracted by the extraction part are provided in the mode which a user can 
recognize. 

[0250]According to this composition, the pin of the effect parts connected with neither of the location 
dependency parts or effect parts can be displayed. Therefore, the leakage in arrangement of location 
dependency parts can be discovered easily. Here said designing support device out of the pin with which the 
location dependency parts memorized by said positional information storing part or the location dependency 
part concerned is provided further. The extraction part which extracts the pin with which the location 
dependency parts or location dependency parts which are not connected with the pin with which which effect 
parts or effect parts are provided by the relevant information memorized by said relevant information storage 
parts store, either are provided, It is good also as composition provided with the indicator which displays the 
pin with which the location dependency parts or location dependency parts which were extracted by the 
extraction part are provided in the mode which a user can recognize. 

[0251]According to this composition, the pin of the effect parts connected with neither of the location 
dependency parts or effect parts can be displayed. Therefore, the leakage in arrangement of location 
dependency parts can be discovered easily. The program of this invention is a program which makes a 
computer realize above-mentioned each part. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a key map showing the allotment result of the parts by a component type. 

[Drawing 2] It is the figure which was displayed on the monitor of the CAD device in conventional technology 

and in which showing the wiring board under design. 

[ Drawing 3] lt is a block diagram showing the composition of the CAD device in the embodiment of the 
invention 1. 

[Drawing 4] lt is an outline view of a CAD device. 

[Drawing 5] It is a figure showing an example of the parts information list 1201. 

[Drawing 6llt is a figure showing an example of the parts master information list 1301. 

[Drawing 7] It is a figure showing an example of the net information list 1401. 

[Drawing 8] It is a figure showing an example of the pin information list 1 501 . 

[Drawing 9] It is a figure showing an example of the effective frequency list 1601. 

[Drawing 10]It is a figure showing an example of the part-shape-information list 1701. 

[Dra wing 11] It is a flow chart which shows the details of the part priority setting processing (A) in the part 

priority setting section 1106. 

[Drawing 12] It is a flow chart which shows the details of the part priority setting processing (B) in the part 
priority setting section 1 106. 

[Drawing 13] It is a flow chart which shows the details of the part priority setting processing (C) in the part 
priority setting section 1 106. 

[Drawing 14] It is a flow chart which shows outline operation of CAD device 1000. 
[Drawing 15] It is a block diagram showing the composition of CAD device 2000 in Embodiment 2. 
[Drawing 16]It is a flow chart which shows the details of the part priority setting processing (C) in the part 
priority setting section 1106. 

[Drawing 17] lt is a key map at the time of determining the effective frequency area in the f-Z characteristic 
computed from L value. 

[Drawing 18] It is a key map at the time of determining the effective frequency area in the f-Z characteristic 
computed from C value. 

[Drawing 19] It is a key map at the time of determining the effective frequency area in the f-Z characteristic 
computed from L value and C value. 

[Drawing 20] It is a flow chart which shows outline operation of CAD device 2000. 

[Drawing 21] It is a block diagram showing the composition of CAD device 3000 in Embodiment 3. 

[Drawing 22] The flow chart which shows the detailed pin priority setting processing by the pin priority setting 

section 3105 is shown. 

[Drawing 23] It is a flow chart which shows the example of the allotment processing in the part allotment part 
3106. 

[Drawing 24] [t is a flow chart which shows outline operation of CAD device 3000. 

[Drawing 2 5] It is a key map of the parts assigned to the part number 3501 and the part number 3501. 

[Drawing 26] It is a key map at the time of detecting a power pin from the pin of the part number 3501. 

[Drawing 27] It is a key map showing the allotment result of the parts by this invention. 

[Drawing 28] It is a block diagram showing the composition of CAD device 4000 in Embodiment 4. 

[Dra wing 29] The flow chart which shows the detailed contents of pin processing of the pin using frequency 

region set part 4102 is shown. 
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[Drawing 30] It is a flow chart which shows the pin priority setting processing in the pin priority setting 
section 4103. 

[Drawin g 31] It is a key map showing the 2nd hierarchy network. 

[Drawing 32] It is the key map which divided the signal level into the frequency component. 
[Drawing 33l lt is a flow chart which shows outline operation of CAD device 4000. 
[ Drawin g 34] It is a block diagram showing the composition of CAD device 5000 in Embodiment 5. 
[Drawing 35] It is a flow chart which shows outline operation of CAD device 5000. 

[Drawing 3 6] It is a figure showing an example of the hierarchy net information list 1801 memorized by the 
design-information storage parts store 1108 of CAD device 5000. 
[Drawing 3 7] It is a key map showing the 1st hierarchy network. 

[Drawing 3 8] It is a figure showing the composition of the CAD device concerning Embodiment 6. 
[Drawing 39] (a) An example of the parts information included in design information is shown. 

(b) An example of the pin information included in design information is shown. 

(c) An example of the net information included in design information is shown. 

[Drawi ng 40]It is a figure showing an example of the group information which is created by the bypass 
capacitor grouping part 14 and memorized by the bypass capacitor group information storage parts store 15. 
[Drawing 41 l it is a figure showing an example of operation of CAD device 10 of this embodiment. 
[ Draw ing 42] When connecting an IC pin and a bypass capacitor pin with a line, it is a display example of the 
picture displayed on the monitor 20. 

[Drawing 43] (a) When connecting the IC pin of - (c) plurality, and one bypass capacitor pin with a line, it is a 
figure showing the display example of the picture displayed on the monitor 20. 

[Drawin g 44] (a) When connecting an IC pin and a bypass capacitor pin with a line in consideration of (b) 
effectiveness, it is a display example of the picture displayed on the monitor 20. 
[Drawing 4 5] It is a figure showing an example of operation of CAD device 10 of this embodiment. 



[Drawing 46] (a) When a frequency characteristic is taken into consideration, it is a figure showing the display 

example of the picture displayed on the monitor 20. 

(b) When capacity is taken into consideration, it is a figure showing the display example of the picture 
displayed on the monitor 20. 

[Drawing 47] It is a figure showing the section of a wiring board for explaining the outline of the method of 
calculating distance more correctly also in consideration of the thickness of a wiring board. 
[Drawing 48] It is the figure which looked at the wiring board for explaining an example of the method of 
calculating the route distance that a loop area becomes the minimum in a multilayer substrate from the side 
and the upper surface. 

[Drawing 49]It is the figure which looked at the wiring board for explaining an example of the method of 
calculating the route distance that a loop area becomes the minimum from the upper surface. 
[Drawing 50] It is a figure showing the impedance Z of a bypass capacitor, and a relation with the frequency f. 
[Drawing 51] (a) It is a figure showing the device model for computing the frequency of the IC pin belonging to 
a power net or a grand network. 

(b) It is a figure showing the relation between pin current I (t) and the time t. 

(c) It is a figure showing current [ of a frequency domain ] I (f), and a relation with the frequency f. 
[Drawing 5 2] It is a figure showing the composition of the CAD device concerning Embodiment 7. 
[Drawing 53] It is a figure showing an example of operation of CAD device 30 of this embodiment. 
[Drawing 54]W hen displaying the pin corresponding to un-[ bypass capacitor ] in the mode which a user can 
recognize, it is a display example of the picture displayed on the monitor 20. 

[Drawing 5 5] It is a figure showing the composition of the CAD device concerning Embodiment 8. 
[Drawing 56] It is a figure showing an example of operation of CAD device 40 of this embodiment 
[Drawing 57] When displaying an intact capacitor in the mode which a user can recognize, it is a display 
example of the picture displayed on the monitor 20. 
[Description of Notations] 

10 CAD device 

1 1 Design-information acquisition part 

12 Design-information storage parts store 

13 Bypass capacitor evaluating part 

1 4 Bypass capacitor grouping part 
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15 Bypass capacitor group information storage parts store 

16 Command acquisition part 

17 Command analyzing part 

18 Mounting component indicator 

19 Bypass capacitor group display part 

20 Monitor 

21 Design-information outputting part 

30 CAD device 

31 The pin retrieval part corresponding to un- 

32 The pin indicator corresponding to un- 

39 Effectiveness 

40 CAD device 

41 Intact capacitor retrieval part 

42 Intact capacitor indicator 
1000 CAD device 

1 101 Command input area 

1102 Data input part 

1103 Control section 

1104 Command input analyzing parts 

1105 Part primary detecting element 

1 1 06 Part priority setting section 

1107 Placement part 

1 1 08 Design-information storage parts store 

1109 Indicator 

1201 Parts information list 

1202 Part number 

1 203 Names of parts 

1204 Part shape 

1 205 Arrangement surface 

1 206 Reference point coordinates 

1 207 Part priority 

1207 Priority 

1208 Principal piece lot number item 

1209 Accompanying part number 

1210 Part group 

1 21 0 Part group name 
1220 Principal piece article 
1220 Parts 

1220 Part number 

1221 Names of parts 

1222 Part group 

1223 Accompanying part number 
1223 Part number 

1230 The accompanying part concerned 

1230 Parts 

1230 Part number 

1232 Part shape 

1 233 Part priority 

1234 Principal piece lot number item 
1301 Parts master information list 
1401 Net information list 

1501 Pin information list 

1601 Effective frequency area information list 

1701 Part-shape-information list 
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1801 Hierarchy net information list 
2000 CAD device 
2101 Control section 

2101 Wiring board 

2102 Effective frequency area set part 

2103 Part priority setting section 
3000 CAD device 

3101 Control section 

3102 Net primary detecting element 

3103 Pin primary detecting element 

3104 Part group setting part 

3105 Pin priority setting section 
3105 Priority setting section 

3107 Design-information storage parts store 
4000 CAD device 

4101 Control section 

4102 Pin using frequency region set part 

4103 Pin priority setting section 
5000 CAD device 

5101 Control section 

5102 Hierarchy net set part 

5103 Representative pin selecting part 

5104 an unconnected indicator 

5105 Wiring section 

5106 Design-information storage parts store 



[Translation done.] 
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EKEJrtKfcSa 1 , X«> EK^iav^d^^ftJEftte 
J«#£ X© , fit ftffftflXJiteEftff ^p Q p d 5 tS t5f 

#^p n o^^5 > % m^z^idmms^x 
« it a stress*. 

mm s 9 1 mm 5 7 x» 5 s iE*©Rfre«£i 

mm 6 0 ] mm 5 7 x« 5 8 fs«©i£fre»£ 
stfcv^tuiE^aft^p^tt^yxyf -c-fo u . 

SrXff $ ft3 "ttgtt^fo 5 * ^ y ^y ^^-efc 9 , 
yif©»**8*ft^ttffl^«**ta£i*tf»i:1-5 

tstreasa 

[W*S 6 1 ] §»*« 6 0 sbucmh-s: SSettW^ 

mm6 2] mme omm<nmmm^w 
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10 

1 ft © ^ << y f - y rm* © / 4 XBfe4iCie.j| ft$» * £ 
f+Lfc{ft^ Blltt^W s^y^ft5tt*£«4tT*i 
iELfcfiiS, =>>-TVt©$*&a^ft^tBffl-et*t 

[ ti*3i 6 3 1 »*« 5 7 xi± 5 8 momm^ 
10 e 4 1 mm 5 7 xi± 5 s f2«©i£ff isas 

mm 6 5 ] it m 5 7 x« 5 8 tett©^t+5a^ 

ffiiHfimtsiEit^a icse« s ^fcissdsfisaxtt see 
MIlgB&^fitxSt-y©^^ fufei«'i#IE'i^ 
atj: fj fafi?^fcn#»at ioxf5;h,©ffisft^B 
20 o D pXttl4#ft#^p B p^{i^5 try t t>B8#<3»t b^^TV^ 

ftu^at ± 9 flu *^«3b*ft5axtt«S!i*SBa^ 

fi5f^, ^-f^EmBIfgftg«T*^t5*^ 
[fS*«6 6] «*«5 7Xtt5 8|Et©Kf+SSS 

30 m®fc£ 5 !Btt$^tB9«fi?«t ioT^©«»* 
lC^ ^ X^«?M^p D p^«^?>t■ylc'bl#^^tfe^^Tv^ 
ft v HfcHftSSSfBX Wi*ft#a3p D p ?L 5 f y «rtt ffl 

fiims try*, a-f d5ia«[tgftl«T*«^t5 

f ^ - ? t fE^s ti Bjtift ^ o ^ 7 a * last 5 iaft^i 
40 yijy hiB^S*!'ESi--<$a5c D B ©p*> x g»aBfpt 

» l-c. ^p d b©^ y t --^y^e©/h$ vN]iit^p D piie 

ixfc^p D pl»iL©Jit S»I5p d p SrSti-SEH^a 

111*96 8] lf*96 7|5«©7°n^7A|E«f* 

WflBE«*ae. SKa5p a p^©E*^^p n a ©«?if 
y©fflftS»SI5 B a p*E*t5^£*#mi-t5^n^ 
50 yAfS»«ft: 0 



©«& f y I'M l t , «K tv ^ jth, 5 1«4 1# 
tt> tr V * % offlfl 5 p°b ©f 'J#tf £ » t° y 

mmm^imtnm^im^n ft 5 t * => y f 

ftfBEB^Si* f5 n a B lfi&©iftVMiKlcSftf5 B n n ^, ^ft 

7 0] £ 1 ai'«t5SK B p n ©i£#lC^ 2 «t 
5 a V - 9 i ' »*Se «3 -BTf g ft 7° n 7 7 A SrfSft-t 5 

t>*fo$ 1 g©fB D a pic#jttft<5»J#¥l& £ , 

Sr#» fc t S 7* a / 7 A fe®^f*o 
[|***7 1 ] gBH»£©8Bp f B&t£3E^LT, IBS 

immy * 9 7 a srEig wc=> 9 «j 

ffiftlB®ji#:-efeoT, 

e«ft#fPp n pXtt{i«ft'#^p B p^flK:S fy©, EUS 

& s ft 5 ^rt^tt^ & § ggn, -e j, § ^mtB p°nx« 

»*^p B p^f £3 tfy©, E«a«±tjstt54W*r 

*-rft « ^ Ph ft 5 ttmim * mmt 5 Kf+ flf a tett 7 

777°>, 

wm u&xmmmmu&m^ % f y & bm 

x.5 ?>k , ^MgSB n pX(±»^p B p^«^5 f > t 

* . a - f #MTOtt4 tt r 

77 s/ 7°i C i £#ffc 1 1 SSi&EfUHB 

* ft 7° n ^ 7 A IB ft L fc 3 y fa - 7 St 5 »T IB ft 

[M**7 2] i2*tt»EJ:o-C»*^*ft5»a-e 
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«*Xfit 5 ftfnEWFffi SS7°p 7*7 A^rKtl Ltc => 
ft«S#S5iB.X !±fifft#S» B p#fi 6 ©EUffiS 

(i $ *i 5 pittas *> 5 & & -e 5 m%u&x \m 

ttS kfrb ft 5ttmt«Srffi«t §{i*tt#ffl»^ r -7 

10 fefttt#SStg7 7 7 7°lC i 5 faft ^ftfcfimtaicS'S 

ic 4 a«te«ft^p t pXttSKte*ft#S5p°p^«x.5 tr 

mshmtLzt-yt, mvji^teimumnsh 
xmmmnshim^6 t-ytm^-fx, mm 

IS t LTfBfgtS l««#ffitl^ r v 7° i ^*fT* ^5 
20 :i Sr^St t5^p°piSlf?«a7"D 7-7 A£!Ef« L 
fc 3 y fc°^ - ? IS^-S 19 "TtftffijgflMk 
[SMta 7 3 ] Ett&ttlc: «t o TS4*^lft 5^p n p t? 

h z>'m<m®'& ©B**i«a>??i»o f t ± 5 p 

«Sr3ta-f5«fiE«»ffiSa7 , P ^7 A^fSg Lfc 3 
y tr a - * k 19 Bjffift tim&fax- feoT s 

SrSlS^ft5^Jtgtt^fo5gBn n pT'fe5»ma5fDXtt« 

30 iiisf D «i5 t-y©E«*teJi(c^it mmmt 

filt»aEfi7r 77=t J: 5 EttSftfcffiWSatS^ 

v^x, ^mSKp R pX«ita^p c n ^«x.^t°yst, § 

f««l^p 0 pX«^lS*«!imtSp f n ^{ix.^ t°y^6, ^ 

mxTyyictv mztitcimmmshxmmt. 

40 *ft#S B a n ^ii^5t"y> > l&flfosfcftofcfeMa 
c D n XBai«$S» H p^ffi^5 t°y i lr0S«<5ttT, §§ 
mnt LTBtit5M«'»$gf3'»7r 7 7° h £»t£ 

* 5 c t t + 5 E*fF#i a ^ 7 A ^ IB 
tttfc=>yt^-^ ^^-s 19 °]wmmm& a 
[»*«7 4] 7°yy hS«**©^!+^Sfi-t-5fc© 

3yt^-^!^f$ftS7°P^7A-efco-C, 

7*!i y heaaasfcEai-^aa© 5 *>, sbsbdrI^ 
m l-c, l? n o^ y t -^"y7 jt©/js$ v«tS5p°pifffi 

50 ^*$ftfca5p 0 pMi©iit$»^p n p^iaM-t-5E«^ 



y©£# mg»8Bi& £Et-f5 C i: t ■*$ /a ^ 
vK 

K, 

S»g|5a^©g|Jift©ffiEy>l'*fLT, S^fy^jjit 

ft 5 «ft ms5& u# 5 y -r x© a* frii t t° yjite£is 

tffi fc° y * fcoffifl 5§ii^p 0 n(nf ij#it £ . t"y 
)E^tmffillBtt©Sv^!gi'fTft ^ fifths ^^vf 

mi n m bhtzmmt-yommzsiwfz z t mm 

fits Hi 

Jfi 2«l:Jlt«*5ifiK*frLT, ^©^ y t-^y^jt© 

* S HK(^p°pJf te£&*t5i& 2 tfet^ft , 
tt.ftJWfc®ll5V*S 2 ffaftfiiS if\ y)(Sft©iS5V>«| 

t^ftoi i m<o®SiKmttrt%mm& t , 

Ac 

[f*#«7 8] SS§S«©^p d pSB1£**L-C, BBS 

i o x 5 ass zmmu&m 

mmm&xmmmm&m^ t°y©, ens 

* er $ ft 5 pratti* & a §p p b p t? h h mmshxii 

^-t-fflf* t ^ ?> f£ Sffift fil«* lEtlt 5 KfHf 

ffi*ft#^axttffiiiftffSSiaasflijL5 t°y t, 

tft#^p Q pXf±S»fi*ft^p D p^{ix 5 1° y a» egfS 
K±©a*S:Sff$ft5M«i*^ I 5pXiiS»g)*^p a n 

mm r y y t i 5 £ig $ Mz. mm\c ± 9 

l«o'(tfcftTVN5te«ft#gBp p pXttttft^p n p^{i 

* 5 tr y t , fflfi&to x ««n Wp m *. 5 t° y t 



[»#57 9] IE*fi*ICJ;oTa*^^5gB D n n ^ 
*> m l& OE W 5 1« i^i »~ ? £ J: 5 W 

filf#SfpXi±fi;ttt#lip D p #flt *.$ t° y ©ESSte 

±t*itt5(£*t*i-fl»«t. ffiSft^fpScj; US** 
£ X # £ ft 5 ^Ifgtt^s fo 5 g 5SS6*SB p a p X 
«)» n n^t^5 t°y©S3«SS±tcfcit5tet?r*t 

10 T'i, 

*88f B *sflix. 5 tf y t , tt*o5ct jfco fcttBftff Si3p q p 
Xttfi{tft#^n n p^t^5 try t tBBff <irt-c, M«'lff 

20 at Lxmi-zmmnmitxryytz^yt-^- 
ft«ft#*8p n p xi±&tft#gBp°p isfli*. 5 tr y ©enfta&K 

«illt5p D p^t^5t°y©se^SS±S'fc(t5tet£^1- 

30 mkfrbb zmm&mtzimmmx r *, 

v^T, Rfj^^p^pXii^^p^^ffixSt-ySt, ^ 
K»*^p D pXiiS»WRp a p^lx?. t°y^t, =f 

» St?©, tefift#gpn c pXft{imft ; i¥^p n p ^ s 

mm* r ? y t i 5 $ ftfcSttft^gilp D pX IIS 
««#8Nft;Mt;it5try t , ^*©7clc4ofc»*f6 

[0001] 

Ktt^iStSKffSSSft (CAD (ComputerAided 
Design) mm) tHU ^SCy^Xfgjg^aLfcgBfpgS 

[0 0 0 2] 

so [«©»f] ^yyhE«*te©BIIRtt{c*iv^T 



15 

[0003] FaJSSfi^i!^IB£ft6:/y y hie 

£Sfci3tt5«aft*ty -Y X'£{£«£*p B n «£[6)±2* 

"t"53tiKi: LIB, Mark I Montrose, "Printed Circuit 
Board Design Techniques for EMI Compliance", IEEE 

Order No. PC5595 ^ Howard W. Johnson, Martin Graham 
'HIGH-SPEED DIGITAL DESIGN A Handbook of Black Ma 

gic",PTR Prentice-Hall fti?#W btl5 a 
[0 0 0 4] $1Z, ElMSffiCEl/BISCADfc*}^ 

ft ifO/hS ^p n p£f#tltT, fij 19 tttf feftfc* 

5 t> © ft ir* ##lf b h 2> o r © i 5 ftgffi t H 1" 5 £ft 

«MR L-fcgRp Q p g ftSEtt i 5 7" y y h [a]SSM> & © 
EMItSJft" , ff^&IB, E1/ICJ99-92, pp. 17-22, 199 

[0 0 0 5] 

mmmtkLX") t-rmm] i^tft^, 

g£SI^.&©Mfttt*?To5fc#£, ±gft*» P °p 

do matu {mfemmmi-ztctbtnmmo* 

fc»©*»©/h £ ftir 7 5 -7 ? =■ VfV 
ESiJ£H5;:tft<P]C^^->?lB?-i LT18 
ISi£*lTL£5, ^©fcfe, 1113t^yrVt*-r 
C6-C8 (C1~C3 iU&fcSvh^VO ft if© J; 5 

©»Jttl«^fi£;ft/f\ 3.-t*ti5«jE^£>S-e*>o 

fe©3yryiH5i:% 1 c©Sjif yicffi<JttT*SK 
H^Ea+^^-efcSis, £¥© 1 cttmsty*** 
@T*LT^5*— xt>#<, 1 c©ttsr>£*»©3 
yryU-oSKfcry t©t'y^7®fi^fr*k£< & 

ofc 0 

[0006] 4 it, *4 /^3yryf-©E*^ii«)-e 

3b5^*at»1-5CtiST#5CADS«tlxTHi, # 
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BB¥1 0- 9 7 5 6 Of (aytTi-^XfifiSlff^r 
J») (CM^$^fc%©^&5„ ^©CADgWi, lag 

S £fllt&T i 5 i 0 \C L tz % © 5 o 
[ 0 0 0 7] H 2 Si, #K¥ 1 0 - 9 7 5 6 0 ££$3^ 
TF^^fcCADgSW^^-iiKl^ftfc, K 

$1**2 1 0 ncra, ;©^w^3yfvt2 

10 110, I C2 12 0, I C 2 1 3 0^IE§£tlT^ 

z> 0 $b\z, ^^^vfy^2\\Q\zi.i,^x 
mutDmm, wr 2 1 4 iximr 2 1 4 2^** 

JtlTV^. i^T*fR2 1 4 ll^q^ayfVt 
2 1 1 0lcJ:5/-f XRioa^aS^ttHtSU » 
R 2 1 4 2(±/<-i'/<7.3>'7 : "yf-2 1 1 oicisy^X 

[0 0 0 8] KtHttt, itiP>©tS4tEffl©**^#l 

,<>f 3 yfVt t J: 5 / -f X^4©tgd|6itAo 
20 TV^^£«frf5lffcJ;9, /q^nyfyf 

oEt*flW+6#a*-e#5. cc-m, 1 c 2 1 2 0 

©•fctlfcfeS 4*©tVtttt R 2 14 1 ©tSHrtl-frfi 

tS©?y>f*^©afcto*rtv^iiftSft, 1 C2 1 

2 0©£«Jfc&3 4#©£ , y|±}fR2 1 4 2©|gHrtt 
ft5„ I C 2 1 3 0©^-f*l©t°y%, |*R2 1 

4 1WHH2 1 4 2iSHrtic#&Uj^©T\ y^x 

[0009] U»Lfca*&±IE©J:5 4*^-Cf±, E* 
30 S«±tEtt^^fc/^/^3yx>t©i:^#< ft 5 

(c#ftv x tf r ©»# < ft 0 , t mmmmcmft 0 
^ 5 -e , /m /<* = y T>f-©fc^ 5 ± t ft 5 

ir**^'«i^t'< <ft5. gp R n B©t±i^t°y# 
Afj,^ ^'xa yf vt* 5 , r©i 

5 ft*#-ttt, Jbte© «t 5 *^*-eB ; ttb ; etb©>'<'r^ 

x 3 if'©g5p°p© if 1 © f y t^-efc5©^^s 

^*^ftV>©T\ A>xlo TJRIBf 5 ^ ^ffl < »tft 9 i>h 
ftv\ 

40 [00 10] ffc, ay^'yf-ttt^t^feD, fctx_ 

©«*Ji*+££fc5®T?i>3!Js» ±fB©i 5ft**-e 
ft/M^^=iy7 :: 'y9-©«i:^i:LTV x ftV x ©-t:\ # 
ft^J£*:«St?*ftV> 0 $p3lC-hlE©J:5ft**tJ:5 

©tryfc©spffi±oilDlMEi*©*cj:oT. = 
ic^tt^o ft^ftb, /M^^3yr'yf-^^^*5 

i»f±, ¥»±©B«Kltt«#1-5©t?BJfe<, E«^< 
50 i?-y(cj;f)ft^$^5iiSm^©SW^^^5 



[0011] *3Bl©^ioiW»±, Hlfttty-fX© 

fSMtii LfcttftEHarfi 1 * 5 C ADig«££tffitS^ 
ifc&So #ISK©i!2©glMjft, /q^?3>fyt 

©EHi s S§]-e*>5*»S:*§tflBB:t5 - i 5 c 

[0 0 12] 

[RHS:#fttSt»©^g] **«©CADS*tt, 
y Mffi£tE«+-<#§Bp I p© 5 *>, S»g|5p n n (c 

n D B £E«1-SEBSi£{f;LSo £©#/*l::J;ft«\ g 
SS&i&tt, w yt°-^y*ffi©/J^^p n p^ig{'SHe 
£ftTVN< 0 ^yt'-^y*^£W5^»©&^ 
y -f xtr ffig-f s © -e, i 9 M v^tt&a ; -r 

^nW.W<T)J4 X©lf l^fj£!5p n p#Ett£ft5 i: fcft 
S. 3tefcEH£ft5g, EE© t i/vo-C, 13 
ifiSfeciiw <y xs if ft Sft 

[0 0 13] ZZX\ StlfSESgBii, s»ws.eil*©e 

©* $ v ^JiHSr-f v t°- y> * ©/h3 H«i LTttlEfKpp 
)itttftt1-5J:5KUT!>J:v\ Sfc. #3§W©Rtt 
i«S«B» E»S«©SBiftE****LT, 
£ o T«*#Jto Strife 5ffit«#afi©El*s 

T'fcoT, E$IK«J:©&lfSp D p©{£g£^+fi»ftfg£ 

E«-t-5RtH»«E«aji:, &mms,t, *<om 
x o x%%&m £ fts & i &m 

[0 0 14] 

KK©nj»fSj im&omi) 

<«S>*IUS©»liicfcit5CAD$Hlf± > yyyh 

S««©ISftlr^St5S«-tfcoX, #£!«©§& 
,&fcoV^E»II*^*S.&*3fl(gtt$:R£ LT, 
gEp p pfI^IIfet^o TElli-S i 5 fc«£ft5. r C 

x% ®femmt\x set*?, tv? 

mm^^mn&xhox, / a xmmu&m. 

[0 0 15] *CAD81ft, S5p°p©-f yt°-^V*© 
*§v>JE, #(^p D p©M«^f^'#t5^ yf-^y 

^©/J^$V^]l|li'ap C P#^ , cJ^^^^t5o ^ttWfctt, 
■iVtfV fyVT* (EquivalentSeries Inductance: ES 



ir-Tr t^-C#5^p B B ) B^Sv^p°pff»I&lrft(t 
So ^©gB B t pff5 l BJiR'f)i»E«©IBfiT:-fe5©T% 
ifeJR&©Kv^ttfia>t)ffi#^^y y hEUSStElIS 
ft5„ C©»£\ SB B t p«5feiifi©av^p n pl5^Ett©g 

jx*-*^^©-?, Sjgfy©itifi©SH4tt*tE 
ft£ft5rfct&So ^©fe£, ESL»Jv«g 

T\ *CADgftft, iO«Jl^©/-l'X{f^6Mt 
10 5S!$D n piS^tM£°>©di£tEfrf 5:: 6„ 
<#f$>H3ft, #&gi!0Hft©j|£i8ifc*itf5CAD 
Sfl 0 0 0rof|^Sr^t7 , 'nj/^g]-C'fe5„ CADg 

Iioooa, B4lc^ti7-^^T—>3y^^©3 
*©«M6&£St5y:7 h y ^ 7 S^rtS Citric 
^fy taynir-yt, RAM, ROM, ^-KrV^yg 

$£ftS 0 

20 [0 0 1 6] H3tiJ^TCADg|ll 0 0 Ott, 
y h*A#8Bl 10 1, t~$X1M \ 10 2, a?y K 

AyjiiMBi 104, wm> \ 103, nAttiuAi 1 

0 5 , m^mmM^u 1 1 o 6 , smss 1107, 

KfHMMMMBl 10 8, 1 0 9 ^##3 ft 

S„ tft^©«S±, 1 1 0 1, 1102, 1109, 1 
10 4, 110 3, 1108, 1105, 1106, 1 

1 0 7©Ji!C!ftPJ-f6„ 

[0017] KA*« 1 1 0 1 fit. F, 

■7 ? ^ft if fc#t5 a-fft^t J: v KSrS 

30 itftttSo r-yA^^l 1 0 2f±, 0KiI^ffCAD 

xmmmmui 1 o 8icfe«sfts 0 

[0018] *^95 11096, yy y hEUKSSrts: 

t+istiscxyyy ^E^*S-t©SPp n p©Etia, e 

HIS, ^-fM^*>y*ft^*^-f5„ 
KA^#P*f3 1 1 0 4 ft, 3^y KAApB 1 1 0 1 
^gltftlt^ftfc^-^y Kt:«tfLT, -t©3vyK© 
»3"J«r*iJ*L, «SiJSC(5CTCAD£ttl 0 0 0^#|^ 
40 i-S'frgSt^t-C^vy Klrffl^tS. ="vyK©«S'J 
tft, |i]KH<ta©A*3vyK, 7»yyFE,tW- 
©^p D pE«^^-tSE*^^y K, E«$ftfc3aW 

[0019] ***W-CttB«3 Kt LTff 1 , « 
2E»3vyKfl5 2fflS*>5t©i:t5. UlEl^ 

e»fcffi3H-5o «2E»^^yKft^fetl5p B n^©/h 

ttSBfn (^r^^°yy*^, ^yy'yy*^, mm*% 

50 Ilffil^yKJ:!)|l:3vyKAMl 1 o 1 t*j 
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[0 0 2 0] fflflpSBl 1 0 3(1, 3?>FAMl 1 0 it^fc, *fJS-r5±§BD B D»^D 0 n#^Sr^1-o ^X\ ± 

1, t-^A*S51 1 0 2, 3?yKAA«Hf3l 10 gpp B n ftI C, ^©gS&fc, ffi£g|5q c qft, 3--^ 

4, CADgii o oo£fc&si#t5. #1-, 0JfPSis tvttftt, wm^, y^Mttm 

1 1 0 3 ft, 3^VKA*«WfBBl 1 04£<9^2gEtl 4£©8M1£V5. ±£&p b p, ttfiffifi. i: ^ 5 ffll&tt, 7" 
Sp B p(lMIte!S£«5 1 1 0 6SrCO«glifilli1-5. Ch, V^#Se&5ap B p£OiJt5fcft(effleft5 0 i&flft 

t«t •? , ^iM^itM 1 1 o e c^tmii x«4«i£4>> /^^nm-mt-r^sh, m 
iijmbi i o smtffn&mm^^&r&iR 10 ox, i^ppftttiMj; o ts^^sa^^^, fl-iaa 

L, ii^L7cgPp n p£IEE^l 1 0 7tEH$-fr5. tt±»fa©?§4fc^tiiGfifcgE*;*;il,5. 
[0 0 2 1 ] Kffflf ftiBttas 1108ft, " --^AAit5 [0 0 2 6] #KS&p B D ## 1 2 0 9ft, mU& 

1 1 o 2iig»t#tte>nfc@KEfl?ati;<5v^^s b°p) i-tij#itt,ixfc#BSBp n p*oap n D #^ir^-r„ 

^5^yyhEillS«©Kfftff«SriE«i-5. KfHS« »fiXft, 3—f|i,toTi«Bfil^LT#JR«BiB,is 

ft, (i)SAMt«y*K (2) n&-?7.?mv7. mb 3x6*1-0*5 t>©i+a. os oa-ftio 

M301, (3) t&flifiittsfimy* k (4) a x, ±»fi#*i 208, #iisep d b ##i 2ob#k 

fijuttfifay * m 7 0 1 ££^-fr 0 $ti/tfc©tt5 0 ss.ft^/i'-T'i 2 1 oft^KM© 

(1) a n p nttay^h sfjR-rs^/w-^swsij-rsa^u^sr^i-o *%mm 

fe©yy v h&»&filh<D&mzMtZ>tiim>b&Z\) 20 [0 0 2 7] h"t>0 r-j tt*©9li9*R£ 

*hX*;fc5o £ftXV^/ I ^:v^- tSr*t. 

[0022] h 5 ft, gRp n p'Sfg y * k ©jwwsft-fli* ( 2 ) a3 B n n v ^ a 

T^tmxh^. nmit^xusa^m * m 2 0 1 SBp^vx^ttay * m±, fB*©Sp D p©#'i4£*i-afp 

ft, #ap n pt0V^X©a5p c p#■§■l 2 0 2, S5p o n£l2 0 ^ X#W&frhtj:%}) X V*7F$o @ 6 ft, gBfpV*? 

3 , fflAHMK 1 2 0 4, SEtffi 1 2 0 5, 1 (WJ^HSOl ©AttttfcHH ^Ble£v> 

2 0 6, ftftJKffil 2 0 7, ±§|5n D p##l 2 0 8, #|l T».&v;s*ttf« J) * h 1 3 0 1 ft, fcftflv^irfco 
Sft#* 1 2 0 9, U§n^!V-f 1210 ©£**£ I^X©^p p p£ 1 3 0 2, gBp° B «l 1 3 0 3, fcTyft 1 3 
tf„ ^p Q p'tff$gy * H20 l©#ffftlg|5n D nl£O^X© 0 4, Lffil 3 0 5, Cftl 3 0 6, Rfltl 3 0 7, ft 

saw* m a „ t-m* v v% 1 3 0 s , #3&jb8*m i n 

[0 0 2 3] iOH, Sp D nffl 2 0 2, 3pU 1 2 30 1 3 0 9 , tS&Hft&MAX 1 3 1 0 ©£H£ttFo * 

0 3, flSAJ&Rl 2 0 4 ft, t—?XM§1 1 0 2 lei HJS^lXtt 1 3 0 7-13 1 0 ©£ilttKj££;h/0'> 

oxsf+ft^tifcssstig/i^affi^tfigyx h 1 2 fc<Tt>J:K 

0 1fcBt£3;h/5. 8!BCADStl 0 0 0OR!Hl [ 0 0 2 8] M^^^'WD^ H 3 0 1 WW 

BlO&CTJBWRfcSfta. #H»isXft, 1 oroaa-r^flHSSraft. Sift* 1 3 0 2ft, £|J B D B 

#1208. #sfi»,a## 1209, us,?*-?* i * *wj«-*-5 KM***-*-. ®p D pffi« 1.3 0 3 ttmm 

2 10ft, a— f K J; rj 3v y FA^JpB 1101 i»F,A S£mSU-f SslSiJi 1 ^-^ ^pffifittt, £8(|II%gB 

*$tifct©t U SBfp^/t—^ 1 2 1 0ftf£££tt, &*7tfr\C, 9 n^Ucfc, ffiStJU^fciS 

[0 0 2 4] ftffi^l 2 0 2ft, HB'pWfcBB.B.SrK Nft^fcS. 
^ij-f-^S^Sr^to £bp d p£ 1 2 0 3ft, 6S.SK>5)-f&-f -5 40 [00 29] t°y$C 1 3 0 4ft, M« tVfC^t „ 

^c n B -7^^'lf#SrilSiJ1-S^#Sr^1-o M^l 2 0 Lfl 1 3 0 5 , Cffi 1 3 0 6 , Rfcl 3 0 7ft, ^Jv?f 

4ft, gp B B n ^SrktJSiJ1-5itSiJ^X*&5„ SBBffil 2 0 tugBfp©-f v^^y^fE, IH, ffijttt&^-f. r 

5ft, »S©El$^57 , yyhEI6*K©ffi*»»iJt ix^tt, »Aa«Cia6tTK3tS^5 0 rtS^c^- 

SIRgiJ^*^. IBttEft^y y hBBM*©-^©ffi flHg^y 1 3 0 8ft, S5p b p©I*)^ o v 9 bZtoft 

[0 0 2 5] S*^JSII 1 2 0 6ft, A&©GS$^ p°p(Crtgp^ p y ^ y h^^^^^XV^ t ftPS 

(X, Y) ^fi^-f-o iSftlfflfel 2 0 7ft, M&mm b*Z\\ mx.lt r3 3MH z -vcc2j ft, F*)^n 

©ffJte<EttSr*t»#S:*i-. tfJfeJHEl 2 o 7ft£x ^Oi8P3 3MHzffcO, *©Wpy?l 

©^ B B B tov>Xt£§ii5tftPSt-f, y-rxmffi© ©m*? h«^ v c c 2-e*>5rt**L^5. 

gpn B pi^M LX^p B pM5fcJII&S^ 1106tJ;o XIS^ 50 [0 0 3 0] ^Jl^ifM I N 1 3 0 9 , ^^Jl^SM 
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AX1 3 1 Oft, ^ftmSR»3t$ICljfH-6* 

(3) mjssmmm* v 

SL) ©fuH\ tS*«a«!«S:ffilgLT*J< y^ht?*> 

[ o o 3 1 ] m 9 ft, ^rs*««»«fsa y * h ©Aftft io 
y^H60ii±, t°y ffiSBffi 1 6 0 2, 9 y 

1 6 0 3 , HvhmWW®. 1 6 0 4 ©Ml^rttfo £ 

SAttWiffN D x V l 6 o l * ©&ffft l o©W 
WRtfflHIfcSH-. tryiBEIii 6 0 2tt, 

fci?©ffl5&0»£\ rtgBT?g«iLTv^5Si ©f vtn 
2©fc°y©»£, 3Sf7-f/^/iWtt s ^7>K 
fcVK^©»l©fcVtS2©tV©rafSr^-r 0 20 
[0 0 3 2] -O-^^y^fitl 6 0 3 ft, fyP^St 

160 ^n^^mmzuvvvvv* (esu 

*fKov^Ttt,. KryMBBasjE^BifE S Lt>>h$v* 
fc5»*.e>*l$. 1 6 0 4 li, tVf B Ml 

6 o 2 t#«t5*an«»«**i-. ta«s«« 

It, ESLtf/hSV^Sif*<4«i:#*.e»ii5. ESL 
ici^ytWy^/j^v^, ^yt-^V^ft 

[0 0 3 3] -< y^>^ yaffil 6 0 3^t/*gW» 30 

*i 6 0 4©{6ft, ^fti-ffcitJRt^^a. eft 

(4) ^o p nJf^tt$gy^ M 7 0 1 
fBn p p^'»«y * h tt§Bp° n S©^^*tS D n p^'tf a 

©y * HT*fe5 0 

[0034] m i o a, SBfljg^fljs y * h ©^fr^tt 
-fl&^ta-efcs. raster, tBi&j#wt«y* 

h 1 7 0 1 ft, ^p n p^^ 1 7 0 2, ft/J>ft*1!g« 1 7 0 

3 , t°y#^- 1 7 0 4, f yjgg 1705, fy WSgSt 40 

1 7 0 6©&»^«£ft5 0 S^ftl 7 0 2ft, 
^p D pJF^£IlSUt5ffi£^^1-„ 

[0 0 3 5] ft*ft*ffiJfcl 7 0 3ft, ^p D n ©«?£^ 
1-J£«©iBtf * 0 , a5fi0#©£.kJS&S i 6Tfflf©E 

T'fc5„ mmx-namm (o, o) t-rs^^M^i 

l;4ot^5„ #J»Ift (X, Y) Mfn?&5 0 t°yM 
Hi 7 o 5ft, t°y#-§-i 7 o 4#jj*+ tr y#t', us, 

mmzifiLitMBiosmMSE* 1206 taws, t-y 

[0 0 3 6] fywsgst l 7 o 6ft, iswiicty so 



^2©tV©XMfIK©rat£^LT^5 0 0 3ic 

&Vvt, £Gb r p*»1 10 5ft, |IJ«1 1 0 3©$IJ# 
©TT\ RfHffSlBttSS 1 1 0 8tClEtt £ftT^5g|5p D B 

iiyxhnoi, n^^fftm x V 1 3 0 1 , 

«BffiJ£Rtt«!J * H 7 0 1 i»f>. #SBp°pto^T©^ 

fnftftffittKJSSn 1 0 6XftiEBf51 1 0 7t«to 
*fc. aSfpfcttiSM 10 5ft, pWpft5tfl»S££t^ 
£SBfB©8S USEtffcllS) SrffiSLTV^S. 
^ftfBtI£ftT^5#£«ft, (A) **r*i/tm 

7, (b) ***isfi*=f-tszxf<<yy9i'jH; 

(c) 'Csftftt&t.xms&k* 
4i?^i— !ftJ:!)HSS^5. 

[0 0 3 7] g&ffiff 5fcJ«i!5££B 1106ft, g&fltfeffl 
§151 1 0 5CJ:oTM^tH£ftfcfPgmiLT, _hf3 

-?:©B£, gBFp&ttSSl 1 0 5tfBtt^^TV^ 

»^«gas±iE (a) (b) (c) ©fsr*v?*5a»£J: 

1 0 5i'fBti$iXT^61#^aa^ (A) ^r + ^y^* 

^-T$>5«^tft, naff %m$L®.%M 1 1 o 6t±, w 

^«fi©*Sfq t» fC**©/h S v^SUfiffftJOMS:* 
S5«1-5o ICTft, »Btf$fcffl£R!tSRl 10 6ft, 
^t©/^$v^^ D 0 Bl^^E s L^/jx$v^^.4tTv^5 0 
$tc s W&tmV (B) *+^^*^i3J:tM , y^ 

^*^-eS)5#^(cft, mvummimi 1 o e 
ft, mmmonsiicttLx, m<otimmm& 

]) X VI 6 0 1 iC^oTiSp R B©t°yp B »£E s LfitC 
^^L, ^©E S Lffi©'h$v^Sfp«*J«SfiS:«S:^ 
t5. ( C ) if^^y^#^, ^y^~^^» 

fS«*ft'fc5f^ttt, Sp D pfiMW^a 1 
10 6ft, W^S©§5p 0 pt^LT, S9©tS»ffliR» 
«ffif«y ^ h 16 0 1 WifoTg|5B D n©fc* yf«^^ 
«»ft«t«3t t, ^©§5a)g^W©avMiBtg H p a pfI 
ftl&lrR^1-5o 
[0 0 3 8] mUU 1107ft, 8« 1 1 0 3 J: D SB 
p d p#^-1 2 3 O^gftSf^ , SffiSrEStEtffia*^ 

7t5o at, nmmi>®fe£htcU3,iaim& 

#«*#4$*T,TV^5. Etffll 10 7ft, ±S5i&#-& 
^#^$tiTV^5«^tft, S»3»^iSf»ff©t 

<^p D pffMIfi^^SBl 1 0 6<DW»>U^mi 1 
0 5tB«*Jlfc»3eBS* (A) 

^, (B) ^t^^f^itwvy??^®* 
^, (c) ^^/<y^#7, y^^S^-teitmgt 

*^©*^('^ftT, ^p Q pfIftJItRS^l l o 6 t*5 
(A) ©#^, 

b 1 1 ft, %mmmfem 1 o 6 ttjttsesiftff 

ftjWiR^a (A) ®^»S:^H-7n-^-h-t?*) 
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5o 

[0 0 3 9] iWBfcfcvvc, U&MMmm^i l o 

6 ix &&&&& 1 1 o 5 ic ± 9 tt*ms*vfc^T©« 

fifilft (B5#I) ic^fLX/v-^io^a (S101 
~s l o 6) tfcfr*,. S[5p n p<S5feHl^lg/t65 

1 1 0 6i4, l^ D B pil^fSt5^B D pW^^B n n #^t 

^B B n *t^r^ffiu (si 02) , tt^tasntaft* 

«£H^ttiL (S 1 0 3) , *©«BSS,SS^95iPp*ai 
SSi l o 5l'iE»$*tT^5#£S£ (;:t^v< 10 

trKStSft^tft (S 1 04 : Yes) , * 
5 (S10 5) , 

[0 0 4 0] Sfiflf8fet=S 1 0 2~S 1 0 5Sr**liS 
it* 5. $$>IC, S» n »l*IfilSSl 1 0 6(4, ^ 

»y * h©ffi& cttffl/h$vMitM^#x. (s i o 

7) , tfetftASwlit^liffl^p^flMlfe^^^pta 20 

y* h 1 2 0 ll^LTRfctS (S108). ^©ig 
*, «ft*«y ^ h 1 2 0 1 f®*-^^*^*^ 

[0 0 4 1] 4J&\ El 1 1 ff4Cffi©/h£v>JI£E S L 
©'h£Hf £*#L--0^;6S, C ffiOftfr 9 v" 

•O/J" $ V E S L 0/h $ v >J(S i:3Ht LT t J: K - 
«ic f y BBMvh $VM5<t\ E S L fc * 3 V\S»6 T»* 
5o Jt!BS10 3lC*5V>-<\ C-fflflttfr 9 

t ^w®t&»a^fi(r« y ^ h i 7 o i a>6K*mi- 30 

*> , f y^»w/h $ v >«^^i5p D n « mmw& £ ft* 
it 

(B) ©#£ 

hi 2tt, SBp^i^iiWiissa 1 1 0 eiastfzm&m 

fflffim&BM (B) ©PlaS:^1-7ci-f-y- bXh 
5 0 RIER4, 01 1 tmCXTv-fimWlCXTyfg 

■f^tBiWtS. 40 
[0 0 4 2] 01 207e-r-y-H4, HI ltfett 
5S102, S 1 0 3 , S105, S107 (D\Xk> *) \Z 
S102a, S 1 0 3 a, S105a-c, S107a 

0 5lcfE«Sti51#JEa®B±IE (B) t*oTV>5„ 
S102a, S 1 0 3 a Utt, A&ft jHtttR£ft 1 1 

o 6 14, s i o 2 o^mim^x, m 5 (ot^fm 1 2 

0 4«^^§5p D pf^©mSiJ^fe^ttit, S 1 0 3 £43 
[0 0 4 3] S104fcTft£afi£ffl££ftfcfiL » SO 
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p°aff ftffifilS^SS 1 1 0 6 (4, S 1 0 2 a (Cfc^Ttt* 
1 0M) a»btfV|«JE«t«l»fflL (S 1 0 5 a) , 

mmm* hie 0 n-m^L tsiosbi , 

(S 1 0 5 c) 0 

[0 0 4 4] gBp n p'ft^SI-S102a~S10 5c^,m 
t)S1-rttJ:t). A~7°l©»I^Tftlct4, 
x h^4#SaStKat5^X©p B n lioV^T^Bp ^ p#^i 
Ay?t 9yMt-hn^i\>-?\%m^xmk^tz 

t, %i^[wm.{m-m,\ 1 0 6(4, k©h£ 

[0 0 4 5] ttiB.tttt!J*M 20 1*0* 

m$. (esl) n4^vm^n^mm.\tm^h 

5 0 fci>\ S 1 0 5 b ICfc^T*»HRW*t*!J * H 

1 6 0 104 y^^>xftT-f4^fBp n p^;^'lf$8y 

x h 1 3 0 10Lfil^^i±i-|-4 5(Cb-Ct)4^o 

m 1 3(4, MMIfcJj^l 1 0 6 fc*5tf$«fi« 
ftlf&l&S&a (C) ©PlBlr*t7p-?t-hXfc 
5, NHtt, Ull 2t^Cxrj/7 e i'(4[Hli^ry7 , # 

l-c^s oxmm u 

[0 0 4 6] Ell 3 07P-7+ - H4, Ell 2fc*Jtt 
5 S 1 0 5 b , S 1 0 5 c , S107a ©ftfr 0 t S 1 
0 5 p, S105q, S107p &W-t5^S4oT 
V^5. <b*>5*A M«lffiSBl 1 0 51Cfett$^5W£ 
SS(4_hFB (C) l:4oT^5„ S 1 0 5 p , S 1 0 5 

q , s i o 7 p (Dtmx-iz, 4 y ^'^ ^ y^iiwft^ 9 

[0047] S107a (CfcV^T, ^ffiff Jfelfi 

tiffifeti&i i 0 6(4, f^ny^ h©»^-fy^^^y7 

12 0 1 4 3 0 i r-V^v'^*T-, -f^^iWfiS 

^^•lift LT-f y&v $ yM$. (esl) ©/js^viHt 

<®J«1 1 0 3lc4 5fl!iJfPi)^>flJfpai 1 0 3^3 
■?y¥Atimmn l 0 4 4D*2iEt3^y KSrgtt 
®oT, aiai 1 0 3©S!lfl(CJ;'9/J-.Wfp0iB»^ 

[0 0 4 8] Ell 4(4, H2gE*3-ry KSrgt+SoT 
^e./J^ffi©S*^fc5*T©CADStl 0 0 0 

y Kfctto x± mush ©e«*^t ^ s t © 1 1- 

5„ fM« 1 1 0 3 (4, avy KA*»*f» 110 4 4 
9»2B1I = -<?y KfcgttJSS^ SBp n p«aiSn 1 0 5 
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3rig»t5 (SHOD. 1 0 5l4Rtt 

ttSfHttSl 1 o 8^^a n pffS£f^ttH-„ fcfc, H 

»i 103 r±, a^Mi ftisttasns 1106 tent 
s (s 1 1 o 2) . mzhfcummmmfemi 1 

0 6 (4, A.Pntttt}& 110 5 !c^^tli$Hfc^p B pt#& 

#iLr^p D Bftay * m 2 o 1 ^t^iiMM 

JTfS (11HI1 3m) . 
[0 0 4 9] <W'fflJ« 1 1 0 3 (4, ^p D n ffi 5fcHgfflK£ 
SSI 1 0 6lrTKS$^fcgBp B nff5fe]ite^^^ffiL, » 
^1^*17 LT^fcttfttf (S 1 1 0 3) , ffififfft 10 

mm^n&zsimi 1 0 rtrisi^s (s 1 1 

04) „ r©E*-m, ttJRffifltt±ffi,&©-e#afc*it 

[0 0 5 0] r©± it, ^p B n (f5feIiSW^^g(5p a n fifi 

©TEH© , 4 *)ftSftfiMtE»£;ft 

*Sfcf4trvlSE«aS/J^lMiif. ESLtfcii-l'ytf 20 

T'fcS i»tttr, E S LAS/hSv^[t«ft«jyHffit 

[0051] ^©fe£, /^Xtt*/fla&ft©e»H#fi 
>fytf-^o/h^^I (ESLO/hSHK) t45 

©/h£v> (esl©/J>£v^ fsfi&^iv^SS©/^ 

is»^sv>/^xM^p B p[stw 30 

©»W±#i^£ ?3±ti3 0 B p©T-#5/-c(tfi< icSBKt 

[0 0 5 2] S5S^fii«D * h 1 7 0 1 fJKV 
Pfl®tl£f y^ * ^^«[Sfcf±lrSiH«»«t**t 
5ft-e*5©T, Siip B pfI5fel«it:IS^ 1 1 0 6(ii*5 

m&vtmi 1 0 5 fc£«£;h.-0^#£««i: LT 

(A) (B) (C) ©3#|£WO^\ (B) 40 
(C) ICo^Ttt, 

Sffl©ffiS©ll^^*tLTJ;v\ *fc, ^pffftli 
ttK^ffll 106(4, (B) (C) QV&MyiT** 

<1W>iaS©38tlit*srt5CAD5?K-ett, 
K8c«», 0 9 It* Lfc^HSIWSfflfa y * M 6 0 

1 £4 >9 lfyHIEIi!4»foft»SHfc«[*«lfflLrv^5 50 
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#\ #l^©^fitfc(t5CADg»f4, ^©^Iffi: 

WfcJKJU »fiv**tiHSy * H 13 0 1 tsfcts 

<«>01 5(4, *»©«ffilC*J(t5CADg*2 

0 0 0 ©#$£^1-;/ n -7 ^ 0 X*h 5 » 

[ 0 0 5 3] ^)0©CADgi2 0 0 0 ©fMS*© 5 
t>, CADg«1 0 0 0©tt#g*fcEWH-*:ttLfc 
fM^*f±CADS*l 0 0 0 irraCT?i!>5©T?lftWSr 
£BU Jlfr5M?*£^6fct^t5 0 CAD^« 
2 0 0 0(4, 03l^LfcCAD£ll 0 0 0 itt^ 
■C. frJ« 110 3 ©ftfr 5 «J«2 10 1%, II5p b p 

d^iiS^s^ 1106 ©ftfc 5 fctt&ffftji&ffiRjegs 

2 1 0 3*1x5,6^ 9r^i^jqjBlfc«R£ffi2 1 
[0 0 5 4] fflttffi 210111, a vy FA^MB 1 

1 1 0 5Srfi|(iLT«Biafl»a*»*)taS**:as *»H 
Rft«EK^SB 2 10 2, Mff 2 1 0 3 Sr 
^©«g-ee»1-5„ CMWftSffl&Sl 1 0 3 £13*17 
hi,. ttfitf JBKfflRJttB 2 1 0 3 (4, El 1 1 , 012 
i^Lfc^ B D 3 {fMIfcl££»l (A) (B) I'oVNTtt 
IH9BB1 1 0 3tmCT>h&?S\ 01 3l^tfc® B n pff 

jfcjRteSjE&a (O tov^T^i, -a5^ftftoTv^ 

[0 0 5 5] 01614, WtmUff (C) * + 

itm^2 1 0 3ti3»t53ffiff$feJ(SffiS*«ai (C 
irt5) S:*t7p-ft- hTfe5 0 RUHR, EH 3 
© S 1 0 5 a »0«S 1 0 5 p (fy WEPH*»P>^ra«jS 

m~om) ©ft^ 1 ? s i o 5 1 sr^ts^R 

[0 0 5 6] S 1 0 5 t tfcV>Ta5fp*ife)KffiKSSl5 2 
1 0 314, t$!i£fttfR£W2 1 0 2t±o-C95p B p^ 
^^'IfSicRS^^fc^/lSftMAX 1 3 1 OSrUt^ 
tilt. ^©S*. SRPotfjfeJetttt, 01 3©S 1 0 5 q 
Kft©«tg|ciiV^-C, 2 1 0 2 tjt 

ttiSHfcW«l«ft»MAX 1 3 1 0©av^SS$H 

[ 0 0 5 7] ta«ft««SI:^l5 2 1 0 2 (4, Wim 2 
1 0 l^fe#^a«©^p B ^ toV^TCtt, L«Xi4^© 
W*©ttisa^$n5 i:, ^©fitS^V^T^^p p p^ 

^©««ffiffltfcv^y^x^ (EMim) i'W 

3S2 1 0 2(4, fc^CftSEft fc^fcWfiT h «rffi« U 
TfcU, |IJ«2 1 0 1 4 I3SBp°b#^1 2 3 OfflCfgl 

3 2 3 fcLttl 3 2 2©5*>if+)e>i»-*, ifcttM* 
©ttlrSitS 1 ?, Ctf 1 3 2 3 iLttl 3 2 2© 5^, 
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f - z w*.t£, hz> rmrn'mit? t ©#^ y t° 
ji!B©BifiT h «t 9 t/hs < &sHKattKBe&*raflK 

[0 0 5 8] Cfjtl 3 2 3©^Srgit^ofc*^(D^y 
t-?>*«Z (f) £ (Si) 

11) 
Z(f)= | l/(27i iC) | ■ 

Lit 1 3 2 2©*£gttJ&ofc»£©'f ^fc'-^y;**! 
Z (f) £ (ft2) K*t. 10 
(ft 2) 
Z(f)= | 2 re f L | 

C1I1 3 2 3, L<tl 3 2 20H**g»t*ofc»#0 
^tf-j'WfiZ (f) £ (ft 3) fcijrj-. 
(ft3) 

Z(f)= | 2tt fL-(l/(2 7t f 0) I 

yf-yy^t mat *m u max <o 
y^m^i^^m (Th>z (f) ) ^mmm. 

t LT#fcT, gRn'W^tt #y * M 3 0 1 ©*g&3 20 
ItMINl 3 0 9*J:tft&ffi&*MAX 13101: 

[ 0 0 5 9 ] 0 1 7 ft, £&ffl&ftttK£lK 2 10 2 
ffl#ffi2 1 0 li>e>Lttl 3 2 2©^£glt»ofc 

Wa^ifeft«SS9J 2 102B, ^ > t°-^>X 2 2 0 
1 (Z (f) ) iMlE«ft2 2 0 2 (Th) *Jt*U 

Wt2 2 o 2 i 5 ^yf-y>? 2 2 0 1 

2 2 0 5 i <om) Srt»JSSEft« fc LT, ^ 
^^flWy^HSOltRJti-S. 30 

[0060] 0 1 8 ft, *aii««is;sa 2102 

Jjl, fflW&S2 1 0 l^&Cftl 3 2 3©^£§:ft&o;fc 
f - ZWt©-WSr^t 0 ^0Tii, 
^$Jl«t«£B 2 1 0 2 (4, W« 2 2 0 2 i ^ y 

t-^y^ 2201 aj/hs^aa (55,^2 2 0 4 ± 9£ 

ffi) *t3»JB&ft#£ LTMt^^IS!)^ h 1 3 0 

i tests. 

[0 0 6 1] 0 1 9 ft, 2102 
ft, fM«2 1 0 ltf^Lfll 3 2 2 iCffil 3 2 3© 

HJH-eft, BH£2 2 0 2«fc*MVf-^y*2 2 

0 1 ififrZ^ft (££2 204t3E^2205t©W 
©SB#) *^aiSifi»«i: _kfB©017 
^601 9?«MSTh£l Q£ l/tV^S. CCT'tt, 

t h ft i q < x t> SKSn n p imi-&m& h 5 (xn 

1 c<DWMh'y\m^ir^m^&?>) mmmtm 

*Kfl;CT|t*S»iUifil\ Wifft, 7*7** 50 
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HfciLTl [Q] ftif©«SrlE«LT*J<a\ 

[0062] mmmmmmt lt, wans 

ft«!B!SSB2 10 2ft, $p n n -7*:?'[ffB!J * h 13 0 1 
^Ji^ftSEWTHSr^-f-^^l^ftM I N 1 3 0 
9 WSKft 2 2 0 4 i, lT»Jl$ft«©i:Pg£^W» 
Jl^SMAX 13 10 tEjfcft 2 2 0 5 ir^K-To SEft 

mmmitm 10311, p%&^**f»©:frBiiK 

fMAXl 3 1 OSrKS^fflU ^ ^JlKfcMAX 1 3 2 
6 ©ffiV*jaa£ft©NSC8Bi&«$fcJlSffi 1 2 3 3 Sr^^-T 

*©g£, £3SJSRftMAX 1 3 2 6 ©M^SflHtfE 

<$i]«2 1 0 1 t £S$iJfpi)^>$|«2 1 0 1 #a 
•?yYKhWftM \ 1 0 4 J;U*2El3-WK%S»t 
tot, WMWl 1 0 1 ©fMWirJ; 5/htjgB n n B©ISl^ 
&fc>5£T*CADgtt2 0 0 0 ©^gtO^TlSSWI- 
5o 

[ 0 0 6 3] 0 2 0ft, »2iBS='-vy KfeStfttoT 
d^/htWoOEi^^SStroCADgf 2 0 0 0 
©»fts***-7P-7-\r-hT?ai>5 0 HEWSlE*:^ 

y Ki;:$oT*^p a p©iEft^7LTv^k©fct 

5. RBtt, 01 4t*Lfc7P^- M-ftLT, S 
1 1 0 1 t S 1 1 0 2 ©ratS 2 1 0 2fc£I/S 2 1 0 
3 fcigABLTV^^W* D , CJl£t^ttfS«T?ife5. 
[0 0 6 4] 2101ft, ^y Yxmm 1 
1 04iD*2EI = w KSrgltftSt, 3p D p^taf5 
1 i0 5Sri8iri-5 (si 10 1) „ cttici^SSfp^ 

i i o 5 mmnmin nos A»e,»,afii»s: 
»*ffli-. ^ct, mmm i o is, a^ms*ifc*sa 

tf«d^, 2 3 0*:«*ffiU ft^ssos 

p c ^ ^Ttov^Tt^«^^©is^^TLTl/^*(^i^ 

ft (S 2 1 0 2) , US,^m(OUS>^M^i-6U&^ 

xfmfrkLfo cfttrc^ffiu, mmmmmfe 

U2 1 0 2(C^tt&©Lft, C«i>fet3»l«Sfttt&K 

^$^5 (S2103) . rw-iD, mmmm 

^2102 HtfrS&BRftM I N 1 3 0 9 i*g!)Jl)ga 
MAX1 3 1 0Sr^p n p-rX;?'f#!J^ htfftiitf. 
[ 0 0 6 5] 2101ft, S 2 1 0 2 fcTt^T 

©^p D p1f# (S5p h p#^-) OK*fflL#J»7LTV^tf, 
^p D pft*Wif:59:^2 1 0 3Srie»t5 (S 1 1 0 

2) „ iBl»§tl,fc0Jift«3fe)efflS«»2 10 3ft, #^ 

SS^ (O ffi^c* 
^©«^fc, 016i^Lfci5l^ f^lSBKta 
H*««tljUft50-t?tt4< , Wp^^^ttStlS^ 
SHfc«3ttH««MAX*ae*ffli-AH^ttH 1 4 © S 
110 1 t^#i'^p n pg3fel«5L^^1-5 (S 2 1 0 

3) . zm&<DUMa&MtoimikmtTtht>. 
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[0 0 6 6] JEl±RWLT$fc£5fc*a*©J8«fc*i 
ft 5 C A D gft fc J; ftft, #^aS©SBp D n©«5fe|iI&o 

MAX1 3 1 0©SHi#lcK£t?>„ iOi5fc, a 

p°pff^]iiiiK^R2 io3ii, mmmmmv * v 

16 0 1 tfflv^-ce y|B(asSr^n»fl*»«t*Jt+5 
rt*<, Lfi, c«»e,wa«ft»«MAx*jnbi- 

[0 0 6 7] 4*5, ta«»ft*. IUfe©Jgt»l©«fc5 

J:5tCADg*2 0 0 0*#j^UTtJ:V\ *fc, * 
Hife©JifiXft, tag»SiSSf[2 10 211, p(5pp 
^^ANSy * h 1 3 0 1t§4ii5L«S:ffil^ 

wmm * m 7 o i ©if yiwE*s:aj*fflL, 

««if#y * h 1 6 0 1 Sr#3BL-Ctr>ME«t3s|- 
y^^VJ^ttl 6 1 1 SrfflVT^&JBftS* 

[0 0 6 8] #$m,<TiWMX°\i. ^p°ptf$g y * h 20 

12 0 1 MK£S*l5*$W38E*M I N 1 3 2 5 
JUjg^MAX 1 3 2 6tt, 8?f a -?**tf?$8y * M30 
1 * © Lfflt C**SK*ttl S KX^Z>t>\ Lift CH 
i^W4»#4irictt, fy«i 7 1 3*K*ffll, 

^ mm&mm v * neoi £#i u 

ttK«l 6 1 2£ffl^xt&v\ 

(J&Sfe©JBffi3) #&tfe©J&«B©CAD2M3 0 0 0 

ft, H;ft©^f§i©CAD8*i o o oomfflc)®*. 

X, ±g|ip°p (IC, =1***$) 

-Y^?**?, gfc**, 7 4A>9X*m 30 

i©#jO#ttt:&©J:$fcfT45. 

[0 0 6 9]fftbt,, CAD8f3 0 0 0(i, ±SBn n p 

S £ $ h 6 J -Y X ©8$| £ ^ ^ # v t° y is £ £ ^ tf 

yff ifcjfft *# £ l , f mi ^iiffi© is tv^ b 
JElfc, SBp n pff Mi&wav^fSSB^p^SJ 9 a xxv> < 0 
crt*;^ xosfl $ h ft, y -y xjisicws -Y 
Xfc*>©»$*^5. *©fi*, 3$J*y-YX;H§£ 

e©S^#^c D p^fij ST fe|i5 r b t*5 0 40 
[0 0 7 0] g]2 1ft, *^Jg©^ffit±5(t5CADg 

x, ms tmzmmi&mimmm^tzvx 
&mm^ mmm*?'b\mmz> 0 S21© 

CADg«3 0 0 0tt, 03iIfcRLT, ttttflNRIBHt 

siios ©ftfc >9 3107^5 

*s> h4fttUSS 3 1 0 2, trytftfflg|S3 1 0 3, U 
fn^-TlS31 0 4, tf>«fel|*ttRje»3 1 0 
5, ^p n pfij#(t^3 1 0 6SrffittiiJntTV^5jfiii, 
fHfflS 110 3 ©ftfr 19 tfMWffl 3 10 1 £it;t3£i: 50 
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[0071] mmmm 3 1 0 7 \t , g^tts y * 
m 2 0 1 , aa-7^^flr«y * n 3 0 1 , 

* h 1 e 0 1 , umvtm MH701 

*!E«t5£-?liB 3 ©KfHtftffiltSB 1 1 0 8 t ^ C 
XfcStfS, ££>lc, *?M|M|y;*M40 1*5J:tffc' 
yfi«!J* K 1 5 0 l£!B»t5. 
(1) *yhf«!J*M40 1 

n 7 a* ? nt«y ^ h 1 4 o i ©-fij^^taxfo 
s„ htifay * H401H, a B n p©t°y^^t 
bi^'rofytt'ofyi^g (£*) 

[0 0 7 2] @2 5!c^-y h©tft^0£:SH-„ pflHX 
ft, S5p a p 3 5 0 1 , 3 6 0 1, 3 6 0 5, 3 6 0 6, 3 

6 i otasyy y hSE^S;K©Affii'iBtt$tt5o *y 

h 3 7 0 1 ft, g|5p D n 3 5 0 1 ©f Vi:, 3p d p3 6 0 1 © 
t°yt, SBp a n 3 6 0 5©tVt, SBdp3 6 0 6©fc°y«t 
©^H#Sr*-t. ^ ■> h 3 7 0 5 ft, ^p°n 3 5 0 1 © 
fyir, g8p a p3 6 1 0©t"yir©^|i#Sr*i- o 
[0 0 7 3] H7fcjjc-t\fc5fc. *y h IffS y ^ h 1 4 

0 1ft, %y YU<r>%y h1f^Sr**fcy^ hXfoS, 

htt^gft, *yh45 1 40 2, ffi«h°y#^-l 4 0 
3, ffl&ttl 4 0 4, tLhkWmUl 4 0 5, itT 
«J5^W1 4 0 6. tU^lEHI GH1 4 0 7, HtlM 
ELOW1 4 0 8, ^-yhSffll 4 0 9, r=--r-fit 

1 4 l 0i»e>45„ 

[0074] ^-7h*i 4 0 2ft, *-yvmmm 

m^xhi. ffi^fy#^-i 4 0 3ft, HiSNJtt 
^#»ft©fy Sr^t. SSctVft (95,8, 

SraiSUtsaJfi*-^) - (S«S5>S.©fyS:S»3iJ-t-5f 
y##) tMZZhZt, ^J^(i"ici-2"ft, Sfn#^^ 
I c l © I c^p^icfcft 5 t'y#-s§- 1 © t°>&7jito £ 
fc*Ri-rttSBfn###R l ©jfiSt*?- l-fcfts t"y§# 
i©fy*^to *fc^fy#-§-i 4 o 3 (eft, SGS 
«r(WS"Jt5S5iPp#-§-t , wteap D p±© t° 
y##t^, r-j tJ;t)*g^$*ifct>©AS, 

[0 0 7 5] ISll 4 0 4ft, ^j/ MrM^tlSff-^- 
©il^S^^to 4*,±*t D BfFsl 1 4 0 5, 4*>T* S 9 
BlFfl 1 4 0 6ft, Ztrtti*? h\cM^ivm^o±h 
h& 9 mm, aET 9 ^MSr^t. tti^liEH I GH 1 4 
0 7, ffi**JELOWl 4 0 8ft, ZilZfrtyhfctiL 
Sn5fll*©fflAiJ 5 HIGH, L0W©^(C^S^§1 

[0 0 7 6] ^yHfil 4 0 9(±, ^^H©ttg^» 
BU-*-5*BI4&-e*>5. ^yh©l»l, «Stt#&ffl© 
r P o we r J , OVffl© fground] , ^ny^ 

flr**«a4fli*ffl© r c i o c kj , rixibew©- 

«W4ffi#-fflffl Tno rma 1J 4^^fe5 0 T^-T 
4 1 0ft, *y N('^Sil5ff-§-©xn-r^J± 
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[0 0 7 7] ±|BH8E«14 0 5PbT^.~T^itl 4 
Bm*s^T r-j a, *©Jf gtfS^ftT^ftl^tft 
(2) ^ttfgyx h 15 0 1 

s 8 « traits m 5 o i<D-M%^tmx'h5<. 

2 , fy#f 1 5 0 3, fc°V^ 1 5 0 4, 10 

1505, mastr^##i 506, iftmi 5 0 7, i 

t>±# 9 ($W 1 5 0 8, 4*»T^ 5^1 5 0 9, ffi/J 
«EH I GH1 5 1 0, ffl^lJELOWl 5 1 1 , 

nffi 1512, jiffl^&itM i n 1 5 1 3 , &mm 

MAX 15 14, tVffiMl 5 1 5, i|«tl 5 1 
6, t=l— Tjltl 5 1 7frbt£%o 
[0 0 7 8] S|3 n °p#^- 1 5 0 2ft t">©Ji-f5gl3 B n pS: 

mi-tzmfrx-h*), f i so 3(4, try*« 
flJtswae-cfcs., try*i 5 o 4f±f >®$tf4j* 
ftltzmftftx-hz, MM* v l 5 o 5i±, t°yt 20 

[o o 7 9] i^fc°y#-s-i 5 o 614, try^ga*$ix 

%%zmmtm%fi-x*h6c m&mi 5 o 7(4, vy 

9 Bfffl 1 5 0 8 , u^Ti 5 9 1 5 0 9 (±, 
[0 0 8 0] HtfcWEHIGHl 5 1 0, HdTJttJELO 30 

Wl 5 l 1(4, ^€ixfy|;8It5^y blcmti 
T^5ff#©tti^^H 1 GH, LOW<Dmcffi,£ti,Z,m 
lEft^t, ffMIftl 5 1 2(4, %<Dt'yiD®mm 
*-f„ ttiM«M I N 1 5 1 3 , f£ffljH«MAX 1 

5 1 4(4, th/flfctrvKSttM-s*? hfcjfcitsfi* 

[0 0 8 1] t'ymmi 5 1 5(4, tVlcggt^t-y 
(©Wfft^t; \-nWmt r n o rma 1 J , 

Tpowerj (ground) , (c I ockj 40 
#S>5 = l*m^l5 16(4, fcVlc£tt1-5*y He 
^x5{f^©$£©^«^ft^1-„ 

[o o 8 2] fa-^^Jti 5 1 7(4, 

Httftl 50 7~r^-7Vitl 5 1 7(4, Sft&tfE, 

mx&mmz°yic%Lxmmmm&iK3 1 o 5ic4 

9R££ft5. *fc, HHfcfci^T r-j (4, znm 

vmzhx^ti^Liim-r* 

[0 0 8 3] *y H*tHflS3 1 0 2(4, $lj»3 10 1 50 
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ffl^tifc** hflt#!4, ±icSB D B p^>-7 n lg^3 1 0 
4(IIV^h5. tf>^{tJ6B3 1 0 3(4, SffitIS 3 1 0 
1 ©f»P©TT\ B$t+'tt$IIE'iia5 3 1 0 7 tf3'l$nT 

vsfvttray * h 1 5 o ia»f>, ^Twcytf^ftii 
t^at^m-?-. yfljay^ h 1 5 0 1 (4, 

±(it">-tf5fe]ififl£SS3 10 5, 8SfiSiJ#(tS3 1 0 

[0 0 8 4] Sffi^/u-TTRfcSB 3 1 0 4 (4, ft&ftffl 
95 1 1 0 5 5 0&*aj£;h,fca5iatif« ^M201 

(H5#») t^lTM«!:Sn B n^-^l 2 
1 0tS^1-5. 3 n n p^>-^(4|jl©g&p a p?>-;/ 
ft- 1" , Jg2©gBp p n^>-7°ft" 2" i+$ 0 *i© 
1" 14, I CM&tf^^pft 

«l©^p D n^>-7°(Clt5^p a p (±^p b p) TfcSri 
ft*-f 0 M2©SBp c p^-7"' 2" (4, 

+. »fl*'/i'-:/R;£»3 1 0 4(4, §|ip n p^ttiai 1 0 

5tj;"jK*a*nfcttfp'»ay^ n 20 1 (H5# 

1) t©^p p pig 12 2 1 ft*- (CLT, ffiS^ttlffil 1 

0 5IC^tti^jxfcgPfp-7^^'lt^iJ^ (-1301 (H 
6#1) ^©g|5p 0 n -7X^'(f$Sl 3A»e>*-t*fJ6tS8B 
D a p«S 13311:© •> ffl L, ft 5 Hi tfc|fjfSSpp D p«^^ 
«l©^p D p^/V-7°!c-&^ixTV^(4" 1" ft, $2© 
^p D p^-/l'-grt^T^W4" 2" ft, flffi^-T' 

1 2 1 OKfcS&tr. 

[ 0 0 8 5] fcirxff, B5tW53fpffl 2 2 
0 " I C 1 " ©SBp a p(4, g|5p D n£ 12 2 1 fl*" MN 1 " X 
h V , $E5tH6t*3tt5«5ift^^tt[«y^ H 3 0 
1 4^(4^d q p* 1 3 3 0 " MN 1 " ©^P a oS®(4 I C 
Xhi><DX\ /V--?Wifenz 1 0 4(4, B5fcfc 

tt^&^l 2 2 0" I C 1" l^LTgKp^^-y 
1 2 2 2ft" 1" 1CbS^1-5 0 itfc, SBp n p^>-7"(4 2 
o±9t)#<-Ct>J:V\ S8ft^/v— 7T8S«3 104 
(4, SBp°p'*lgy ^ (1201 1 O^TClBiBlCoV^ffi 
p n p^/V-7'l 2 1 0 ©K^^^T-t-wt*, ^gftSTT-f 
So fcfcL, t*©^/v-7'lc:l^/iV^D n pt(4 r-j ft 

[0 0 8 6] fyffi5feJlHteR^*5 3 1 0 5 (4, WBtfy 
(C^LT, lfyffjfeJ||&S:KS1-5. fyff 5feJISf4, 

*m f y & ft^ $ 5 «^ ic 4 19 mm £ ft 5 ff ■§•© ia 
©anHW rs^^5 0 «ait^ti4«ip-$^5«ii 

##fcLftv^, Ky*9ffl!m-mz 1 0 5(4, 

tV©£<©aH»f-§-fflt°y (fclockj)t'fc 
oT^ttMStf^fc I CrtSBT«M©«l&ftgitTV^ 

5»£fcfi, fc 1 o c kj ff#ffl©ify0l« 
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x, fiJffl+5„ i©fOTft, S-WKt^HK 

[0 0 8 7] m 2 2 ft, f yff jfcJKffiRjggR 3 10 51' 
J; fc p y«fcJG&St£&S£*t7 u-f h 

^^tc ^EJ©J: 5 (' if y*ftHffi»^3 10 511 
@8('^L/cf yflMfy* h 1 5 0 li'fctt5£T©il5 
SWt (fcVSf^ r c l o c kj ) ©fyfco^ 

■C, SkT&m^M-f : S 3 1 0 5 a~S 3 1 

osd) „ i-tthh, ^-^it*v^Ttry«feJiffl» io 
j&ffis lose, ffjigfff-if yi'#LTBiih°y#^ 

1 5 0 6 mRfeZfor^ZfrgfrZmfeL (S 3 1 0 5 

b) , RSSiiTv^5i««Lt<M-Ki±trHir«y^ 

TV^fcmaifc"y©f f -^i LT3fc°— (S3105 

c) „ r.^-ev^-^'— JUSiSci 5 o 7, tLhhifi 

"9 ^rfl 1 5 0 8, i^T^ 9 Ffl 1 5 0 9 , [±i^}«/EH 
IGH1 5 1 0, £U*mELOWl 5 1 1&V>5. 

[0 0 8 8] mft, 08Kfcrt5iSJ38ft*»©t'y 
c l k l (t?y£ 1531) to^xft, tryffjfeififit 20 

K£flS8 1 0 5tt*©T-* (Httftl 5 3 5, £*>_k 
«s 5 BfFfl 1 5 3 6 , ±%T& V Ffl 1 5 3 7 , HB^)«JE 
H I GH 1 5 3 8, tftfjlffLOWl 5 3 9) 

tv4 (fyfti 5 5D <r>T-?m mmi 5 5 

5 , &t,±& <0 Hn 1 5 5 6, 4t,T!» s 5 "IW 1 5 5 
7, tHTJlJEH I GH 1 5 5 8, fcH^SffiLOWl 5 5 
9) fent-tSo H8-t?ft3tr-ft09 , -^tlELt 

[0 0 8 9] LT, If yftjfcffifflRSSB 3105 

ft, flb©ift«»^-l-»©tfyicML-CRj&$iifc«8iif 30 
y##i 5 0 6otgfy(:7-?^3f-i, £r© 
fll&ffi *»<0 tVic^LT&SI^xixft/v-:/ 1 © 
*ag£»?L3o W', t"yt5feH«^B3 1 0 5 ft, 
£WB*s/ ht»L-ca"F**5iS1- (^-^2 : S3 
105e~S3105i) „ tfcfrt), tf y^ftjf&R 
/SS 3 1 0 5 ft, @ 7 ©* y hftfg U * b 1 4 0 1 tfc 
tfS*? hfig Tp owe r j ©*y h**K*HiL 

(fetfVcc 1) , *©#j/ HC«tt£*l5««lfV 
#■§-1 4 0 3 Sr^TSfoWti L ( S 3 1 0 5 f ) , SJ^ffl 

(Jittft 1 5 0 7, 4fe±# <9 tm 1 5 0 8 , St-TiS 5 
D B^Pfl 1 5 0 9) *H8©trvflHiy^H50l!j»fe 

st^mi, (S3i0 5 g ) , as*? HEgaswi 

»tryt*fL-c. ffiRgcroas^EK: (xfcbSteJhjstmS 
IB, £^T^^©5fVMIt) k'yft5fcliSl 5 1 2 
Slfyfiiay^H 5 0 1fc»£+5 (S3 1 0 5 

h) „ r©i5tut, has r p owe r j ©^ 
•yhSt, ss*? M^Stb5t°yi^L-cify« 

[0 0 9 0] fcftfWttSB 3 1 0 6 (4, tf yffftffiliL© 50 



S^JBfc* 1 ©gp n n p^;v-7°i'lt5Wp D p©mMt 0 y 
t, ^p D nif^lIj£©SV^2©fl5p D pSr|iHW5, oS 
0 , H5 fcS LfcSifttfa y * M 2 0 1 fcftLTatgG 
1 2 0 8, #K^ B D p## 1 2 0 9 £f9:5t+?> 0 s 
2 3 ft, £&p D nfJttttg[5 3 1 0 6 i^iJttSfJDttft^a© 

[0091] [^EitfcVN-r, ^-y 1 ft^T©*^ y 
Md&tSBS*? h«©#yi£, ;v-y2ttlo©« 

s^j/ hrt©8^t°y&©&g&*i- 0 /v-yitfc^ 

T, Sp a nfiJ#ltgB 3 1 0 6 11, 171;* Lfe* y HjfS 
©# y bSR^ r p o w e r j ?h% 1 O©* y h to 

v^t, s«try##i 4 2 2«^£T®t°y#^3^ 
^ffiL (S 3 1 0 6 b) , BEfcttiLfctf 

[0 0 9 2] ;V-y2(CfcV^T, Sl5p 0 pfi|#ltSl5 3 1 0 6 
ft, ^tb^i!7ct:°y#-§-©lo©l1-S^p D H ©Sl5 n B n ^ 
1 2 1 0 £05 l;*L/ctRp n ptt$g J: 9 #88 U 

#.8gL/c^p n n^-y*^" i" -efesii^icft, try 
flfftrtofyffifeffi&i 5 i 2£#HS,L, y^y^©# 
tfflii* («T1 i y * vhn&) t^r ©try#*fc tr 

yftjfcE tti: ©fc&Sftt* (S 3 1 0 6 d , e , 

f) „ Sfc, #lL7tfKp B n ^-7°*^" 2" -?jb5» 

^scft, sep B n 'ft«d^f5p B pfiMl{i£^^ttiL, t°y# 
f - WnM^jf & t ©SB* * ^ * y f © f^*fflffl^ (jy 

T»2y^ht0f*) ta«t5 (S3 106d, g, 
h ) o 1 K J: 0 , IS 1 y ^ h ft® 1 ©gGp n B ^v- 

yic«t5^B°p©t°y##i f >mmmm&, % 

2 y^ M±»2©^p° n ^-^IClt5^p 0 n ©fc°y#- n r 
[0 0 9 3] A^-^2*T*. SBp a p»J#(t§K3 1 0 6 

ft, ffi y^ H=fi*Siifcfifttry«*)KttoKv)li 
(s 3 1 o 6 j ) , %2 y * hfcfiWSftfc 
m«:^p D pff^lf4©MvMil;^t)5tt5 (S 3 1 0 6 
k) „ i©f, 3p D pfI#ftg|5 3 1 0 6 ft, J(5lXt)«tB2 

y ^ h*#W, LT, tryff5fe)IBtt©iSv^» l ©ffiift^ 
-yrt©^p a pi;^p D p«ft)iffi©av^^ 2 ©^p n p^>-y 

rt©^p D p£fJtlftlt?) (S3 106m) 0 *©&*, »1 
©«ft^/l— ^©HBflftt » 2 ©?5n a n^/V-7'©^aiC 

ft, #$p D p©sitt°y©i^tb«}§Bi-2. ^ t asas l 

[0 0 9 4] ft*, ASAflftttfB 3106ft, £ 1 y ^ 

h©iit^2 y^ f-©iai^^i«:Tfo5«^tt, *i, 
m 2 y % vnmmt- 1 » i -esj 9 #ftx t> «t v\ ill 
y^h©ffl^'«2y^ hwiii^ t#v^«^tt, isids 
l ppic«t5WI^lav^«Mt 0 y^ i l^/v- 

^lc#LTi(!)#rtilTt)J:V\ tfc, ®iyxh©a 

*s?g 2 y x h ©ftJ: 19 fc'>ftv^ft, » 1 , * 2 y * 

h ©»^ 1 # 1 -CfiJST, * 2 y * h ©« 9 
% \ h©5 , cll^tiMiTSiJD#it^TtJ;v\ 
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[0095] cofiMttfes, ib&imnn 3 1 0 6 
a, m 1 (Dn&y^-ypw^n ictmn hMz.% 2 © 

«Bfn9Bia^A'-^ , rt©SBia©SRiS,#-&Sr x ftlSSft i: I, 
X, g|5B n ««#W#iap B p#^l 2 2 3fC»#iA^, »2 
©pWp 1 2 3 0 ^*J#(t bhtcB 1 ©M, 1 2 2 0 £i 

&5p°q#-§-i 2 3 4 

<*|J«3 1 0 1 tc J: SMW»f^>ffl«aB 3 lOlib 
> h'Amm l l o 4 J: QfR 2 SM=>v y KSrSit 
Sot, 0JW3 1 0 l©S»fci^h«p H p©IBSas 
^5tXCADgft3 0 0 OO^aii-O^TiJPJI- 10 
§ 0 

[0 0 9 6] I2 4tt, M2lBS3vy KSrSttJftoT 
i^^SBaoElli^St-eroc ADSH3 o o o 

> Kt^oT±Wp°p©SB1^^7 LXV^ t>© 1 1" 
§ 0 RS©J;5t, SIW3 10 1IJ, 37^KAAS 
*fS5 1 104J:5*2Bt3-7VK*S»*a5i, AA 
ttttSBl 1 0 5^StHff«ffitlS3 1 0 7^^^B D p'ttl8 
^rSn^-tti (S 3 1 0 1) , *y h^ffi^3 10 21: 

mmmzmw 1 o 7 a»e>* y mms***^* 20 

(s 3 1 0 2) , t°>|£tti^3 1 0 3 ttatHlf*E*» 

3107H t°y^^m^H\ (S3 103) „ 

[0 0 9 7] fcfc, $J»3 1 0 1 fiffoft^W-TRfc 
33 1 0 4&SIH-S (S3 1 04) . j&fbSftftftA 
^A'-^RS«3 10411, »&&ttjffi 1 1 0 5 Kio 
T^ffi^^fcgBp D p'ttl8ta?p t p^^^f#lr#fiiL, U 

$>mm 1 3 o 3 * 5 pw^-y 1210 is^t-a. 
sfet, «b«3 1 o hi waffjteJEteia^SBi 1 o 
6 sngiw-a (s 3 1 o 5) „ mzntcu&mmm 

Kim 110611 pBpp'flf $81 <9 1®&{§ffl\m 1 2 0 7 30 

^is^i-5o wx\ mmna iom, t? vastus 
ks«53 1 0 5mm-f% (s 3 1 0 e) . mzntc 

tVtf JfcJEffiK^SB 3 1 0 5 fl HI 2 2 fc* Lfc J: 5 1 
tVtfftJHffil 5 1 2 

[0 0 9 8] $ fiiJMB 310111 pWpfJttltfB 
3 10 6 Z&tZ, (S 3 1 0 7) o aSp°n»J#(taS3 1 
0 6B, t°y^9cM±L 15 12 iSBSMf 5fcllfi 12 0 7 
£#1 U a 2 3 \cfn Ltc £ 5 l^fg 1 ©SBAKSS 2 ©SIS 
fpSrSHtttta. fti:SSMB3 10 111 Slip n p«5fe|ilISS; 
SSB 1 1 0 6 fcXttifi«5fcJ(Hfc©K£ £ tlfc» 2 OttA 40 
£»2^ffiU BI»fflL#»TLTV*fcrtiltf (S3 10 
9) , asfiftftJIIfficftv^WllBfiifcEWn 107 
Cl^Ettta (S 3 1 1 0) . ftaffftJRtt®K*ttj 
L^T-fatX, C©^a^^DiI1-„ 

[0 0 9 9] ±E«Hlt J: 5 »flE«Sftfc-M*, 1 
2 7**t. H2 7XI1 sgl©SBp a p?>-:/£LX«5 
p d b 3501-3504 (IC1-IC4) ^ *2©ffi 
p 0 B^VP-7°i LTplipp 3601-3609 (C 1 ~C 
9) ^A~-7#tt$*T,T^S. 95b c p3 5 0 1 (I C 
1 ) til 3S3 6 0 1, 3 6 0 5, 3 6 0 6 (CI, 50 
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C5, C6) tttt^ftX^a,, M3 50 2 (I 

C2) lCiia5p D D 3 6 0 2, 3 6 0 7 (C2, C7) i)\ 
pB pp 3 5 0 3 ( I C 3) ICIipWp 3603, 3608 
(C3, C8) is, SBb b b3 5 0 4 (IC4) iCfl SBp d q 
3604, 3609 (C4, C9) ft^K^foM <9 frit 
bftXV^a. 

[0 10 0] H2 7 t, t£*&ffiX*LfcIll t£JtK 
M^/h^ GiMl:*tLX^t°-?>* 
a*/h£l^) ^r+^v'^*^C6~C9as, ICl-IC 

4 fcfiS £ £ 4 < ffiSft < SJ 0 tttt £>*m:^5C £ tffc 

a»a. 4*5, ^te©^i3x«, txiftiisis^SB 3 
10 514, fyflMiy^H50iK*(t«fliHRi5 

0 7©^V^IIl:«MtV(cMLXtVfIMI&l 5 1 2 
trttfcU-C^fciP, (a) a*,Jbast)^Wl 5 0 8©jS 

v mi, ( b ) 1 5 0 9 ©av ^h, ( c ) m 
mm 1 5 1 6 ©#hi, ( d ) reitm*©^!©^ 
ii^«t») tvfimi^i 5 1 2m&Lxb&\ m 

IMPLXt&^L, ffifttttl 5 1 6£ttj^t)EH 

1 GH 15 10, ajAlELOWl 5 1 1 £l9#toXt> 

[0101] 4fc, HlS©^«3m tffflBfcJKffiR 

S33 io5ii &mfc¥>oftum^m$TL£iM£t 

a«aSt°>-©^t«Mt:VS^-l 5 0 6 fcffiffl LX^ 
fc#, 08©ffi^llJ±H I GH1 5 1 0^-g:tai)K 
tfV (Wxli yfV%% 15 3 1 ©ffl^lJSEH I GH 1 5 
3 8tfc°y##l 5 5 l©tt)*«J±HI GH 1 5 5 8) 

[0102] n*©^i3 xn t-ymmmfcu 3 
1 0 5f±, fimvymm^m&wfrtzwM 

t°y©#^«HfcV#^ 1 5 0 6 Srttffl LXV^ti^ 
t°y^ 15 3 1 ©1M^ y W 1 5 3 3 t fc:°y#-f 1 

5 5 1 <d^v 1 4 2 1 as-ai-sBjst'v©^^, 

fc, HJS©J^«3Xtt, try«jfe](Sffiss:SSS3 1 0 5 
i±, ^iSt">©rtpf0if§-a^^gta««t°>© 

#^(cmSf,t°^#^-l 5 0 6SrffifflLXV^fca5, B2 6 
\Z7prtXv\^'ym^r3 8 0 1 tfiV^t°y#-§-3 8 0 2 

[0 10 3] **©^3X(1, SBp°nW#lta3 

3 10 61, ify&ftWmi 5 1 2©ftVNt°y?r#o^ 
1 ©^D^bff^W!:, gBp n pffifeJlfi 1 2 0 7©ftl^iS 

2©SB c f ps-»J'9#^txv^fc#, try«3fej||fii 5 l 2 as 
^£tvcv^ f y©icas#v^^l ©pw n ^ib«5fc«i=, 
SBpi^ftMi 1 2 0 7 ©av^ 2 ©Sffi ^» 9 #itx % 

(Hft©»ffi4) SJ6©ffi?ffi3©CADSt3 0 0 0X 

a, ey fifty z n 5 0 1 <£©$&$: 1 50 7©^ 
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ff\ ^mmmxn, *>ft « y * n 5 o 1 *©ji 

«1 5 O 7T14ft<ttffll$t*MAXl 5 1 4©*^ 
lflItt°WiM£l 5 1 2*RSt5»^to^-CRW 

[0 10 4] 0 2 8tt, *HJfe©^ll^(t5CADg 

§4 0 0 ow^^^t^ay^ilT'&s,, nmtfc^ 

xmmmi, &%zmi&*iFfom®ts. 02 s 

©CADS14 0 0 0I1, 0 2 1 blb$.LX, 

mmfe® 2102 zmu &mmmim 1 1 10 

0 6 5 l'^D D p«*«^S^ 2 10 3 f 

ymmmmznu 1 0 2*i&&qu t°>^n& 

I££gB3 1 0 5©ftfr9 tt°yffift]l!ief5^fS4 1 0 3 

hi*, mm 1 0 1 ©t^ \mmu loitt 

[0 10 5] W«l«fi«:«S95tS2 10 2, ^n H n ffi5feli 
fiB9!!tS2 1 0 3H, HJtO^lB 2 ©^#©fM» 

1 (rI C ft © W * «W h . f Vffifflil 

4 1 0 2 B81-*Lfct:"y'ttSy^ h 15 0 1 \ZM 
LTHiSfyfitftfflHiKSMAX 15 14 iC^S-f 20 

b 2 9tt, t°>\mn&mmtMA 1 o 2©i&» 
[0106] m<D£o\zt'>femm®.®%U4i 

0 2(4, H8fc^Lfcbryfl(r«y* f« 1 so itc&fts 
£T©ii51jg{f# r c l o c kj ) <o\fy 

ICO^T, SkT&mftt (^-7*1 : S4 1 0 2 a~ 
S4 1 0 2 e) 0 -ft£t>h, A'-7 , ll-*5V>Tf Xffiffl 

J1««K/KN i o 2tt, siM^tvi^LTfl 

(S4 10 2b) , R*Sil-CV^5fc«tL*:tH-Kt± 30 
t>li^ M 5 0 1 \zm%%WMt %*><Dt- 

$ mm 1507, ±h±.& 9^1508, £*>t 

^ 19 BfPfl 1 5 0 9, tt^HJEH I GH 1 5 1 0 , ttitlM 
JELOW1 5 1 1) tafrSWC (#4) (C$oT, ft* 
«±S^£ltffiL (S4 102c) , 03 2 1^1" J: 5 
(f-VWt) dftfcU «J±^L^vMfi 
■(0 3 2 ©4 2 0 1©«J±) £_h05ft?l;««£, S 

4102b i-xmzhtcmm^yoi&mmMAx 

1 5 1 4 ['i£j£-f5 (S4 1 0 2 d) 0 

[0 10 7] (f4) 40 
V(f)=2-V0- x -fO-P'Q(f) 
Cit, P=(sin(n- 7i ■ z ■fD)/(n- *■ r -f0)) 
Q(f) = (sin(rr % -tf -fO)/(n- n -tf-fO)) 
VO:ffl*«tt©«ffilS (til^miEHIGH-ffl^«i±L0W) , 

fO:a#HR*t tf:£t,T#9l$W, frfltt*, n:J£© 

Sic 

ftfc, (ft 4 ) fctt, &.*>T# 9 Bf H| 1 5 3 7 ©&&J3 
V^ipfcSStlTV^, &%±.&<9mMl 5 3 6, 
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[0108] try«fcKHfcK£9u l o 3d, flKt'y 
t#tTtr>«ife)itt*RjEt-5. 03 o», tryflijfe 
Jittass4 i o 3t*>»tstfv«ifeittssfea«r* 

t7n-^-v-HT-fo5 0 EISfcfcVN-C, 0 2 2 fc [W| C 

5„ P0i±, 02 2©S 3 1 0 5 e~S 3 1 0 5 i i'fc 
^T, S3 1 05g©itb?)(CS4l03g^t1-5 <! 
[0109] S4103g tfc^T, t°yff 
§54 1 0 3(±, S 3 1 0 5 f ^£PTl?^ffi$*lfc#1i 
«lEf y#f-|'^1- SfcfllEifiicMAX 1 5 1 4 £0 8 

otr>iHiy^H5oia»e>K*tti-*- (S3105 

g) . Ctlti 1 ?. t°y{Iftjl|fip^4 1 0 3tt, i 
S*v SfcfcffiEBSEifcMAX 1 5 1 4©«v^)itfy 

<fHHB3B4 1 0 1 ti5$iJ«»Hf>0 3 3(1, $IJ«4 
1 0 l©SWtJ;5, Sg2E«=ivyKSrSlt8toT«» 
M^M©gE*#^fc>5£T©CADg*4 0 0 0© 
»fftw+7P-^-v-h-e*5. Wc*lIS*nvy 
K!^oT^M©ES^^7LT^5%©ff?>o 
[0 110] US (4, 0 2 4, 0 2 0tmtXTy7% 

SiBM" 2>„ Sft5£tt, 024©S31O6 ©ftfr 9 I- 
S4 1 1 0£*U *OllUES4 1 0 8SO«S4 1 0 
9lrtt5^T*fc5o S 2 1 0 2 fcfe^Ttti&fcftJKffi 

m%znft&> mm 4 ioib, f^fflisti 

K*§i54 1 0 ZttfyftfflJiftWgif yftftHlttl 5 1 
2£K^$*5 (S4108, S4109) 0 S410 
8ftt;S4 10 9OflMlttH3 0t*Lfc. riitJ: 
0. /^X©J^Htft?.lJ±^L#vMt (03 2©4 2 
Oltc^LfcHEE) £ttl51St«©ftWit^*i6^ 

[0111] § M'MH 101ft, tVt5fcl{i 
KSSR4 1 0 3&&IW-5 (S4110). gft^^fc 
tVl^li&K^H 10 3ft, fyftm * M 5 o 

1 +©i^^icl 5 0 7tl±4<ffflJIStMAX 1 5 1 
4©aVMitfyffi^]iB'fil 5 1 2S:S^i-5fyffft 
mm 5 i 2£KSt5 0 ^fflte*, tfy«*Wtto* 
v>o* 9 fytffli««MAX©Kv^t$attI 
t"y t# lt, lift wtfB B a n )«i©i«v^ / ^ x*t« ffla 

[0112] f^, *JS©Jf?l4^ft, fyftlg©t°y# 
#15 3 1 ©«M#tt3r#!LT, ffi#«ffi©jlS« 
dSrJffflLTV^, ^ B D o##l 5 3 0 b tV##l 5 
3 1 httS©««t°y##l 4 0 3£$»L, 

*yh*14 3 1*»jfeU ^©JiR»1 4 3 3, iLh 
±d5 9^1 434, 4%T*! 5 1 4 3 5 , HJ^S 
JEH I GH 1 4 3 6, tti^iaLOWl 4 3 7, 
r^-ttl 4 3 8*#MU tOHffiftriJ»Sr»UltT 
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[o 1 1 3] w, mmmmAX'\x vy^.m^m$. 

W&%4 1 0 211, tV'[f#fflt°y#^-l 5 3 1 ©x- 
M^^'iS©^^ n y^ y ^1308 

IGH, ffi^SjELOW, r^-r^-itf±g|5n n n^^^ 

way ^ h 1 3 o i ic-tsivtv^v^ ztib<Dm 

fcSBffi^* *tt«y X H 3 0 1 KiiflDUi.-tfKAa 
$-rtt>£^U ^Jxb©7-"7^;uhtt$rCADg§4 10 

(«©»ffi5) *3HS©»*m ±?2©{5j*v;5>©c 
a DSit ioxy -Y x»*ffi«5,aasEii $ ^fcn, 1 

oOlS^y h**«©8l©ltf *y lo©f2 
©?tl©*y hifcfttJU %i®&m*v Marc©; 
-f *£*&B&Jh1-3 «t 5 BUtS C ADgt^o^TlS 

Kts. % l 7 h > ft 1 o©±jBfl t 
J t©#HSa^t)*5 ! &^A'-^©«S^y h^v^ 
V\ IB 2 ©Rl* y h <h tt#^A— y 
H£l/>5„ 20 
[0 114] 03 4tt, *m©^ltfcit?>CADg 
■ 5 0 0 0©*^4r*i-^ny^|g-C*,5 o HHli, a 
2 1t*Lfc*3*lteSlBfc43lt5CAD8*3000 
Ic^L-C, KfHtttlE«a&3 1 0 7©ft*3 0tKIHf« 
E»(B5 1 0 6«\ MWB3 1 0 l©ft*>0 fc*HW*5 
1 0 1 ffl*y hKS^5 10 2, ft*tVii 

B 5 10 3, *^«^5 104, gE$i955 1 0 5 
*r*fcfci6toLfc*rt£4oT^5. 02 1iRIC*j* 

[0115] KtHf IRCWS 5 1 0 6 ft, B 2 1 ©»«• 30 

ft#|2figB3 1 0 7©|Ettrt^(^DxT, Rl*y 
3t«S5 1 0 2tioTlg^$ix5fe t ii^i/ h'Wfgy ^ h 
18 0 1 S:|B«1-5. 0 3 6ft, Kfl* 5/ htf#y * h 

1 so \<r)^ym*7&rW?hh. ^atfcvvc, *y 

^ 1 8 0 2ft, *y HflBRtl^flit, *y HSrWJfll- 
afcwCMWefc 19 , * j/ HJTff 'J * H 4 0 1 fcR 
+5** hlft)! T p owe r j Tfe5*y h*Sri»6 
45o 

[0 116] agt°>-#^l 8 0 3ft, ^y^l80 
2©*y hCattl-SfyS^Sr^l-. ffiPyhSt 40 
1 8 0 4ft, #y h* 1 8 0 2©WI*y M^SI^tl 
TT'§ fcjg 1 ©RS* y h t«SiJ-J-5«aiJ#^-C*>5. 
ftSet°y#^- 1 8 0 5ft, 111 ©R«* y h 1° 
y© 5 te©H 1 ©B*©* y h t ©ttBfcffl^&ft 
£ft«t'y£*1-„ ft»©f&i©««*y M£33tt5ft 
*tfy*gati-5*y h#U:SES&2©H£S*y hT-fc 

[0 117] PWy h«fc"y#-g-l 8 0 6ft, ftl 
©RS*y H^SfettSnsSfcRfy*^^. R«* 
y hSStV#-§-l 8 0 6 twft, i t>— ofil-h© 50 



try##^SBASiiT^5. Rl*y hH£g&5 1 0 2 

ft, RtHf assign 5 1 0 e x <o * v v m&m u , 

* y hSS 1 4 0 9# r p owe r J 

4 2 1 *9Knffl t, USE* y 1 4 2 1 SrRJf * y h 
V% 1 8 2 2t#§iitf„ ftfcgSRfcTy*-^ 

1 4 0 3 L, iffE* y h£ 1 4 2 1 ©SScfy# 
^1 4 2 2«rtS#ttiU Birggafctfy^l 4 2 2 SrRf 
Jl^y Kfifawffittf^^l 8 2 3!C*#iMf 0 * 
£, ffl5.&ttS$:#fSU lfflESStttfy##l 8 2 3^1 
1-58B.&©±8BiBi##1 2 0 8 t#l^ D n D #-§-l 2 0 9 

l, fii!e»^fc-y#^i 8 2 3© 5t>, itfBi^i 2 

2 0 ©fy#tt ^K#BSBp b p 1 2 3 0 © try##SrPS 
l*y hSSttf 8 2 6l^»#iitf. 

0 , a?!* y h ft, 1 o©±«Bf D t * ©#HS8f n i»C 4 

[0118] fwtryana 5103ft, mi ©pss* 

y M-m-T5^-7 P tt(-< ^Vw-7"rt©f«ap B p© 
rt*tW»©^^V^p H Q 5rii^L, ^r©^p c p©t:"y©rt 
» 1 ©fe b l* y h liBH*1-5 fySrttStfy^aRt 
5„ JM(*Jttt, fe b i*y h'ltfgy ^ H 8 0 1 
L, Pgl*y hfttVl 8 0 6 {cEm£tltc®&%% 

V^g5F n ##l 2 2 3^K^fcBto Sbt, f«p B r.i- 
R*S*l-CV5ttft#*l 2 2 3©g|Jp c n v^^'HS&# 
It, SiWilifoOCfl 3 2 3 *R*fflt. *t» 
#li^p 0 pt^^^t^TV^5g[5p D pS^l 2 2 3rt©C|t& 
IfcttU *t**4«[S:«Po«ft#f-l 2 3 Ofcffit 
L, ftStV t LTStRU. B!*y h fifty X M 8 
0 lfflft*tVSfl 8 2 5!'#f iAtj-. 
[0119] *^S*^fB 5104ft, f-9Km 1 
10 2K*J»t5^-lF©^etftm^o-C, 11, %2 
©B«*y hfe©*giS^**^l 1 0 9l'*^t5 0 

* ©SI « 1 ©BS* y h t « 2 ©R«* y h t ft, * 
— f©K»J4: rT« t-t-5 fc ©Sft 5 feT?*grf 5„ IB« 
§[5 5 1 0 5 ft, y-^A^SBl 1 0 2tfe!t5^-if© 
»HWfc«oT, y H fr 1 o©* y h b 
,^*V>T\ «1, »2©PSf«*y hSr^^tUBiaUfc 
*ybh UTSai»i-5. S 6 1. *>g$i^9$ 5 10 4 

<»SI55 1 0 1 >§J«£B5 1 0 l^»2Sa»3W K 
(ciSSagavy K^gftS!ofc^©SJfPtf]ffft, El 
2 4ir^t4©t S: fl&1-5„ rrt'tt, SJMB5 1 0 1 
25S3^yKA^#^l 1 0 4^eiE«3vy K^Sft 
6ofc«£©ffl«»ffr::ovvtI!iW1-5. 
[0 12 0] B3 5ft, BiRavVKiSttSoTa^ 
ffi 1 ©KS* y K SB 2 ©RS«* y b ©Sa^Srff * 5 ffi 
l^t7D-ft-ht*fo5 0 fJ«B5 10 1ft, a 
W KA***f« 110 4 19 SB^n^ y KSrSttSS 
t, BS*y HKJa»5 1 0 2£jg»1-3 (S5 10 
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4) . % 1 ©Kl* ^ hK£tt 5 10 2 ftg|5p D p-lit?g£# 

su Bs*y nt«y * h 1 8 0 1 t#tatt. 

[0121] ftC, $WfB5 10111, Kmt°>WMU 
5 1 0 3£jgf)T5 (S 5 1 0 5) ft*t°y*R$5 1 

0 3ft, »s*y nf«y*n so istimru Rfl 

#y HSfttfyi 8 0 6fcS*3ftfca$ft#**IEWti 
b, gBflfiHB**! U #l^D n p[^S$HTV^5^D n n 
2 2 3*!lfc*tt!t. ft*t°y«RpTO, f+HSBffi 
Cl£££^T^5£Bn n n#-§-l 2 2 3©Sffiv^;J'ti!f«Sr 
#1U =li£tt6igB D D a ©Cffi:i 3 2 3 £IS^Hai-„ & 10 
!£, {«£B D B a t!£££;jxTV^*Gp n p#^l 2 2 3I*I©C 
ffi£tt«U ftfc±£ftfi£#ogBp n p#^-l 2 3 0 
Sb, ft*t°y£ bTilWb, RJB*y utay * h 1 
8 0 1Oft*t>#§l 8 2 5fc»*ii*»at*T+ 
5 0 ft*eryo«R«fcH3 1 EI 3 1 fcjBV> 

X, ftJtVIJ, ZfoZ'fo. SI5p d p 3 6 0 1 - t°y 3 9 0 
1, g|5p B p 3 6 0 2 - t°y 3 9 0 2 , ||5p°p 3 6 0 3 - tV 

3 9 0 3, gB n °n3 6 0 4-fy 3 9 0 4£!SS£iXT^ 

[0 12 2] lOlli, *ft£$l*:^£|$5 20 

1 0 4 Srfifrt-S (S 5 1 0 6) . *,feg*^£B5 1 0 

4 ft, « i ©ki* y h i * 2 ©««* y h z*mm 

mt6c *--©Rl*y h©**£*&©*^0ij£l8 3 7* 
to I C 1 ~ I C 4 tD?/b-zf\z.ttfot -5 4 

o©$g 1 ©»1* y dS^SBift© t>i fv 

h©*igi»©SSW*S3 lfc^t. f^ElT'ttf^tV 

?®mmtzmmmi'%%, ® 3 7 * m 3 1 1 -e 

HsMSiW»»*Hft5**t« (Hft5£ft£*) X** 

£ft<5„ 30 
[0123] fNffft 5 10 1ft, KH^B 5105 &jggl 
t3 ( S 5 1 0 7) . I2ig£B5 1 0 5 5 

i o Aicx^Tmztitcmmm^mzmMi- 
Ze ftfc, S 5 1 0 6, S 5 1 0 7 It^—f t^mmz 
fffrftSo gbht^bT^fci *HJ£©^1iX 
ft, S#©»l©Rl*y h#ft*fy£-^bT|?2© 
RS*y h£J:!Jffi«3ft5. ft*fyft;#l#:A:^ 

©t\ i§ i ©&■# y f« wo y -< mmmom 1 ©r 

S*y btCttfSSIbCK o£<9fBl©RJI^y 
h»fl6©SSl©RM*y Mcy-fXSr4^(c< <ft£ 0 40 
[0124] ftfc, ft*fc'ySliRgB 5 1 0 3 fit, $ b 

tc, -fyt°-y*'y;^2#gi;:*^S§2ft*t:°y, 3 

# g in v ^ 3 ft* t>4 £»© ft* tr yzmm 

ttftTSRb, KHSB5 10 5H, *2©»**y h© 
IHUlC (Hi) {-t*t°ySrfflV^fc«^(C*fe»s*41- 

5 (o£f>IB$lX£ftH »*fc, *2ft*t!>«:ffl^ 

[0 12 5] ft*fy3&g&5 1 0 3 ft, H2 

©Rl* y h ©EfcMW £ ft 5 ± 5 MB 2 Xft* 3 ft 
**Vfcif*»RLTt>J:v\ C©S#t5, ft*t°yg 50 



ItlfS 2001-282882 
42 

KpB5 1 0 3ft3?2©Rl*y h©i2$£S< Ift&b 
t>, -e$5fc*(t-l'>'f-^V^©*$V^Bp c p©tV5ra 

s?i _ 5^t* ! asu\ ftfc, m&mm 5 x«, ft* 
t°yit?j?SB5 1 0 3 ttSp^^'ffNiy * h 1 3 0 1 © 
cffi 1 3 0 6 ©S t>^: 1 4l?nio t° y £ft* try £ lt 

tmftiv^x, Lfiti 3 0 5<o±£ti$b&<D¥y%M 

[0 12 6] Sfc, Hl£©^fl 5 Xft, ft*fcrvBftSB 

5 1 0 3ttSBfi-7^^tt«!J^ K 1 3 0 lOCttl 3 0 

6 ©ft * £ ft ttfl © fcft* f y £ b TSft L T ^ 

4*, Mtt^y * n 2 o i ©SBp n p#^- 1 2 3 0 c*t 
ts-rsttfp^ 1 2 3 2 19 tb b, MShmmm y ^ 

H701 b, g5p D p^ 17 10 t'y 

nEKl 7 1 3Sr#,f,U, evWESl 7 1 3©*#ft 
Sfp D p©tv^ii^bTt>J;v\ 

[0127] ftfc, m©3g«5m ft*tv»^ 

5 1 0 3ftSEi5W;*y"'lifgy ^ h 1 3 0 l©C|tl 3 0 
6©ftfe^#ftgBp°p©!f y^ftSfVi bTJiWbTV^ 

ss^pd^iistei 2 0 7©«5fefia©<sv^,a©f 

^*3KRLT%J:V\ 4fc, *l©^ffi5T"ft, 
**»5 1 0 4!^fcV^T*fet©tV^7©ii^?r!i# 
SbTV^ftV^^, (a) ~ (e) ©i?IC^r.ftoT% 

fiv\ (a) »l©M*y htjftBrt-5».ft©5fe. 
ft % c « © /j> $ ft#^g3p n p © f y t ±% p°p © t° y t & m 
RU C«[©/hS4(Rtf y<r**RL, HI 

t*B»«*tfTo-Ct)fiV\ (b) ffil©ff!*yh 

t- jftw s SB p°p © 5 , ft t> l ©/J^ $ mmn & © f 
y t ±2Bp d p© t°y t sa^ U *^**^ff o r t, a 
v\ (c) %iom*y vmmtZB&noh, ft 
t> Ltf ©/J^ $ ft^K^p R p© t°y t iSSfl © fy £ SrSfR 

b, *©&, Llf©/h$ftJlsct:"y-;7^5i^b, *>g 

»«*tfroTtAV\ (d) »l©«l^y MC«HE 

i-^^ffi© ^ *t t"yr a »©^^ ft#B^p°p© f 

y£±8Uift©f yttBRU *fe^**?"ffoTfcS 
V\ (e) SI 1 ©pgl^y h(c^1-5§Bp n p©5^, ft 
% k> KSSt©'J^ S ftftlisBp'p© fy £ ±fBp n B© t°y £ 
£38? U ^©t, fyr a 1»©/J^ftlItt°y-<75r 

[0128] i^S, *ft©Jgffi 5 Tft, gSiSSB 51051: 
j3^^T*tE«©*jfe*^ISLTV^^;^^as, ^ 1 ©PIS 
^-yh©E,tft, ■e#5K5*<ffi<E»L, SS2©pg 

5 VMi, $ 1 ©«1^ y h £ H 2 ©»1^ y h \Z?>V- 

%v vmmxzMw zhm<D*y h^ft*t°y©^ 

<«5>**«£©^fiB», /W^nyTyf-©J;5 
K , Cio as^* 5 ^p n p ©E*^jg^ ^ , 
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Rtezti^m&tfhmsL t om-mfc*. =>■— f & 

^»IB«StLfc*HSii«lcS^V^T, CADig 
*©*-:?i:X\ /W/^ayfytxi»ot>^ 

*5^>f yf-V^*^ («T, ftULT r i cj km 
i ) Xft^e© ¥>t ZBxfa/vxmtZc k\zXo 

x, mm&BmL*ir<-tz. 

[0 12 9] Sfc, /^^aVrV^Xfi-tWfy 
i:, I CXI4^©tV>©iM*i^Vx^l§{|£ 

U ^-lW?fliM>tv«fc 5 ^S^#X*^£ESi] 

SMt/citXf4ft<, ^(ifiiJLT, if)^M«©- 
gr^y 3 y^y ^©£1 t#Jt L-C*f£ffl#&f£ 

[0 13 0] <flf$>03 8i4, *ISo||l;#5C 
ADgt©H^^t0'Cfc5 t , 03 8fC*tCADg 
II 014, SafHt$BA¥«l 1, KfHtftlBftgB 1 2, 
✓U^ 0 * a y^y tMSBl 3, AJ Azziyfyfj? 

gffiftftgtffl! 1 8 , A-iAT, 3 y^y^-^VV-y*^ 
5o 

[0131] OTHMA^iJ 1 1 tt, »fHff«S:A¥i- 
5o KtHtSSE»aJ12tt, A¥£ftfcRfH!MS&£18 
*5. 03 9 (a) -0 3 9 (c) (4, Smflf#A¥SB 
1 1 1 J: 5 A¥£ft, KtHff«ffi«ffl 1 2 ldffi«3;h.$ 

[0132)039 (a) (C^ti 5 l^PS'lf $i4, ffi 

B a B ^, saw, u&m, m&im, & 

ZX\ 8Bi&#^t ttSSfpOfi* s-#^i-5'»s-e»5 0 
SSp°p£ i «-«A°p©£»X;Sb5 0 SiJaSSt (4^4 
xtf I C^^ yrVf-^i:*$ix5SBp B p©Sffl^-ttt 

I8X*&5„ 

[0 13 3] Sp B p#ttttta5p D p©«^W^tt^^L, 
Wittf3Xry?-T»tt, (W4 [pF]) ty-K 
(HMfc [nH] ) >W$tfy 

« (Wi [« ) txfes, *a^t6Sft3xf 

y iJ- £ a y i t X In] Bl JCJSI* * % fc b t Z t # "Ttg 
* I c ©«i>t°y ©fc£^ 5 . t l4SB«tt* 

\^xm£htcmm&<Dm&omxh*) , $j 

;tl4iEHffl£©£E±£Mii Lfci$©f!l fc-y©«*tt 
SX&5 0 

[0 13 4] */h**«*tttE«Ste[!:*}^TE*S 

^fc^^ B n n©^*^i-jifixfe mmmmm<o 
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tEhzmm t Ltcm<n&mbfcTii%i(DmmMxh 

h c 03 9 (b) i^-ri5tt:°yttffii4, SBd b p#-§-, 
fy#t, *y M5« *y h«i§, iWJaigft, try* 

[oi3 5] a D B p#-e-i:ttS5p 0 p©fa^?r#St- 
mm-hz, y?vm%t it^ym^tmmx^ 
6 0 *y h%tt$cADmmxm®m<9mbfo 

*y v<Dmx*h^x^-nmt>mm£M^ym± 

[0 13 6] *y hSStl±SKif^«i-5^y hi 5 
massif 7 y K© if *> b McSM S iiTV n 5 a» t> t < 
ttir^fetfegassnT^ftv^-jR-eabs^Sr^-f-,, ft 
ftES»ittiSRryfcffi;ft5ft*«oft;Ug&&-e;fc 

C©l?y-CI±&g£* (^fi [pF] ) X*>3 0 &gg 
ItftI CtfyHMrSitS^&l&v^o 
[0137] ft*^«ittiBil»Sfi^i3v^TiBjlSiT/ 
fca*tryoft*jft©j6ff-e*5. 03 9 (c) 

i5ic^y Hf««» ffiA**, 
#*o#9BOflMI«>61(lrt*^ ^y K*i>6>«ift# 

7 3y7=>f-|FMn 3(4, l^/^ayfvf^t 
»tf^ffltSic**j&t5ffiiS:fT5. ::tli, # 
3 yfyfisftsiiify^ & , FjfS©SgSI 

mi'mm^ym^ i c^^tsr^tj; 1 ?*^ 

XfeStfFffiL, AjAzxy?>W9M¥ 
yt I c©tt»h-y>©^©SgSli'^CT, ^»©S 

[0 13 8] ifc, rr-cv^EKft, K»SI, 
/^y^'y^g«, ^©SE^iSft, St>', 
/Hcfc$J:5*aBI&»9#*>$. '-X\ 
14, HSfyr H 1Sri:^-t;-g/u/cftM©£6S5;V^5o 
^ y ^VSg»4, tffyr^XW lfi]©i»^t Yt^J 
lRIO«^t-e)IS^fe»A/t•EltS:V^5. H^©iSH» 

i4, sa,l^ti/'cfs©s$s-v^5o sratt4, ast^ 
7 y F©-^j^^/^-y (mxmm<o±^m 

[0 13 9] 3 yr yf-PMB 1 3 (4, Zfhb 

<D$.M%, Vyy Y^mM<nWMA^-y(D^\Li:^ 
X^A7- 3 y-r yHrWffSB 1 3 !4#1?LI4&© 4 5 teffi 

v^tts. f^(4, ^7yp, *li©^^^^^^- 
y (ffi*ct/t(4±v\^iK©IS) xfo5#^t(4, tt^S 

x, Etd5*SHxv^*v^i4, -ry^y^yEdS: 

k, ■atoR^rit^^^-ycftv^e, *^© 
EHffiB6&« 5 „ a yfy^wm l 3 1 J: u 
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9 s ? y m^mmo^fhPxawJii^-'^-yr 
& 5$fci & v^y* %®<o&m% 10 

# 5 t ^ * /< * - y # #4-T 5 *£tt/u- 7° 

[0 14 0] /V^3>7^f ^>-^kfgl 4(4, 
/W°^>TVti»l 3i~4 3ff«£3U'*oV 

v a* 3 yx y t^-T-'SSfetf^ l 5 i^tefS s 

[oi4i] /<* a yfyf ^-7°ff #f5fMB l 20 
5(4, /q^73yf>t^-y«i 4tit)ffrt 
Sftfc^/V-T'flMRfcEtttS. 1114 0(4, /<W'<*3 

yryf-^/v-y-ftgn 4ic4 (Mf$£ft, 

rm&vm i s ke«* ^s^/u-y 

[0 14 2] H4 0tnH-^A~^f|#tt, ^/W- 7# 
-§\ IC#f, ICfyff, /M^^aVryff 

jv-7°<D®* kfafeirZ>tii®-?b <0 , IC##i:ttIC 30 

©{@^fe#tt5tt#7?$>^> i ctry#-f§-ifti c© 
bTV©fi* %#£t5*«TS> 9 , /M'** => yrVf" 
#t(4/M^^ => yr yt©iB* *«f£t5ff«TS) 
t» 4 ^^3yTyf-t°y#^tf4^-r/^=tyTy 
f- © t° y ©fa * 5 « # -q h 5 , W£M i (4ff ffi 
L/-rf$tt©S£v^i« bfc t, ©-c* *> 
*t3»ttSr'botO* <<; tSfiS8 0~l 0 0" £U tfc 
t^i«^»tt£t>ofe©£ "*$g6 0~7 9" , * 
SS©«fe£>bot©£ "t$S4 0~5 9" , 
tt©fi4>fc©£ "W$lS0~3 9" t1-5 0 40 
[0 14 3] 4*5, 04 0©#iJ(41o© I Cfyi lo 

T^5^, Si:© i ct°yi l o©'<-<fv<.x =i y^ y? 

c t° y i WL<r>*4 ^yfVftvtfioffl 
-:/£fMLT%4^u *Sfe©ictr>i*»o/<>f 
''^ 3 y t y * f y t t» i o© 9 lx t> 4 

[0 144] =>vy KA^pBI 6(4, :x— 

yr y^T'W^fflV^AA LfcavyK 50 
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fcA^-fS. ^y K#p*fSl 7(4, n-ryKA^SU 
6 \z 4 9 A^ $*ufc =>-7 y k Sr#*f1-5„ IMfiS* 

in 8i4, RttwaiBisai 2t8E«s^fcK9Htaic 

[0 14 5] ^q^-xnyfVtfW-^Sl 9 
Wcy^-yfffgtcS^VT, ra-?>-7°©I Ct° 

y t ax 3 yf yf- t°y £ asa-? ^igSMftl 

«?»Jt-3ftT£*£ft5 4 1 1, ISSfpS^ 1 8 
KJ:9ffrS£ftfcB*f-*£:£I5t5„ t^;U4, 
££. ***©*£ «H, ft 

*#*^tts, m&*m^iz, mm® 

[0146] 2 0(4, ^gtBD a na^ 1 8 

^/<^3yTyt^-7 B *7FSn 9tJ:0ffirt, Stl 

^tli7jf5 2 1(4, iJjx.iJ, 7°lly^, 7n^, «nj 

Ky-f/^Tfc 19 , RtHtftfBlKA 1 2 tE«$*v*:R 

[0147] <*^©»^>rr-e, **Jt©^«('# 
5CADK*10iS«^5IIKa5ift**«l 8*. Rtt 
if#IEtiSBl 2lEE*SfttB»HIHItS^v^, t = 

yir^Vy-7"^tn 9^, /q/^^yfyt^- 

ywaiHigs 1 5 ^lB«$i^fe^/^-7*fi^at*<5v^ 
x , ^mshm^n i s \z 4 "9 ^ s jxfcBW- ^ 
Sr, i^-^/w-t"© i ct-'M/^ayf'ytcfyt 

5 (ctl tX^e-^ 2 0 tH«**^t5ft^*:tt^t 

[0 14 8] 04 114, **Jfe©Jgffi©CADg*l 0 

cADgti o#i«7-^^iLt, mmmt 

(i) /w^°y. ^ yryf- ^'/v-7'tt«iEB^i 5t, 
^^a©>^t*t4oTV^ft^^^;^-7 ^ ^#4t5^^ 
a»*fll5rtS Ufy/Sl) „ #4L4v^(4S* 
MS (*ry;/S6) -tf<„ 

[0 14 9] (2) *fc*#.a©*ffcifcoTW£V^/w 
-y^#ft1-5»^(4, ^^ 3 yf yir^-/t 
#IE«aJl 5/5^, Jitlo©^>-^^ii^t5 
ry/S 2) 0 

(3) 3 yy=y f-^-7°'[tSIEti^l 5^ 

aRLfc^-^HtS I C©^n n n |f^-, X(4, 
I C©§Kp D n #^i: I Ct°y©t°y##t£tt£t!U 
AX3y7 ? yt©gBp°p#-§-, Xf4, ^^x^yfyf 



(25) 
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w§is D n D#-9- k s<4 =: y fyf f y © t° y 1 £tt 
ffitS Ury/S 3) . 



[0155] 0 4 2 (c) iJ^vfJ: 5 t I C 5 1 0 ©f 3 
.tt^/^aV^lJ-roWif >-5 2 1 ti5i»5 3 3 



[0 15 0] (4) KfHf SISlflfB 1 2*»b, ttfflUfc t-g(fjl5. 04 2 (d) ft, IC©ftt/^^3 

1 C©tBfn##t£oVTSK I C©«BiftWa*tllf-r y7 f V9-Ol'iC?tt»"WIS*»^'K, t = ?20 

sas xtt, fttiiLfc i c©SBD o 0 #-e-i i ct°y©t°y $ti/5H«o*^j-e*>5. r.r.xi±, IC510h 

ttit/c^-Y^^3yT>^©SKp 0 p#^-i^<5V^T^sS/< /^=>yxyf-^-7'tf«fE'iSn 5IC|EttSHTV> 
Uy^^ay^ytoteflt^/^a^y [0156] 142 (d) Ic^-fj; 5 IZ I C 5 1 0 k 

tt°y®t°>^k\cm^xm%'U;<xxy7 ! >-f 10 -f^a/fyfs 2 0 t^i»5 3 4Tfem-5,, ft 

t°y©tV'B^^t5 (^r-7 7 P S4) „ *3 % 04 2 (a) -04 2 (d) ©##^JtfcV^T 

[0151] (5) MSLfc I CWtBp^ftftfWftSA tt, 10© I ck loc/q^ayfyf fc*#JSL 

9k, mLtc;<J;<x^>Tyf(D^M<P<?)m ftftLXti^U lo© I cittO'V^ai'f 

f s^©^*a«i t ^-f tmm *smmmx\ * =t yfvt t am lx t> «tv\ 
m^x^Tjk^ha.oic, n%u&$t^ni su± [0157] t/c, »©t°yj±, bcsbiS©*' y-r* 

5ft$£ft/tB$!T-?&^IU &©:?>-:/£&yi oX^ii^U M&3$ D a p©fyxfcoXk m 4 

■J-5*K*tDt»5 Ufy/S5) . 0J?lffCCX 3 (a) tt, ItOICtVMow^^pyfy 
tt, C*i5»o4»A*H^iB^. ^>-7"'lf|gt 20 tt°yt%BT-fa&Wi£\c s ^~i> 2 o 

#tt£ftfctattJiXX, t£M8 0-1 0 0©»£ *©**«4r*tH-C*>5. 04 3 (b) », loco I 

fctt*», IM6 o~7 9©#£fctt1Ni©liu t3» ctrytHfto/^^av^yf-f^irSriHi-Cift** 
14 0-5 9&rmm, 3 9 SXTftfiM* k^ *=^2 0t**Sti/5H*o**«!4r*i-H-c 

3«fc, ^©**^©^tt (tttt, ftRV) Sr^^ fc5 0 

3« [0 1 5 8] 04 3 (c) iX 2o© I C©Wetvt? 

[0 15 2] (6) ^©^-^©^a^TUrc yHoco^/^nyfyf^ti;, *&5<lr#lt 

6, 2 oasgK£*ifcE&T-*&gttXWt£ LT»»XttlW*-Cft.S»£fc, 2 Ot«*S*i 

4 2 (a) «, icfyi/^/^^yfytt-y^ £#o (tags o~ l o o) ^/v-7'ts*3<*^fe 
j»-C*g-S5»^li, * = *2Ota*i*ft5B*©*eiS0!l 30 *t6 0 1T^U JfcifcWiSv^ratttfto 
"C&S. ^X1±, I C5 1 0©m2f,t:'y5 1 1 t, #6 0~7 9) ^-T/tSo" < ftig*££|k6 0 2 X* 
-f/^ayjyts 2 0©tlt'y5 2 1 SaSI'iSCT*^ffi#4:ESiJ-|-5rt 
~7k LW^ayf yf-^>-7"'tffS|EtIgn 5 X% I CfcSUT'M'^a^VfCEttflfl*^ 

[0 1 5 3] 04 2 (a) 1^1" J: 5 IE I C<DWRV> [0 15 9] 04 4 (a) f±, LT , I C 

5 i i i^^^3yfyt(0iiify5 2 l ktms t°y k^ ^^^yfy^-^'y ki^x^s^i^ ^ 

31X*mtKZc 04 2 (b) [1, ICt'yt/M^ -^2 0(l*^$il6iS^©*^J-efe5o r.r.x*fi, 

3yT>f-©^^t^iiT^«-g-!C, ^-^^2 0101* IC7 10©«gtV7 1 li\ ^/^ayf^t7 

^S*i5iiH©*^Mxfc5 0 r^xtt, IC5 10© 2 0»tst'y7 2it 1 /M^xayfyf 7 3 0C 

«jRfy5 11t, ^/^ayfyf5 2 0£#M- 40 WMt?y 7 3 1 kim~^/^-7k LTVW /«ayf 

9)V-7k UT^-Y =: SS'K^IS yf-^-^flMREflffli 1 5 dSEKSJt, I C 7 1 0 © 

1 5ti5'»$tlTV^t»©t1-5 0 ^yFt'y7 12h /q/^ayfyf7 2 0ffl^ 

[O154]04 2 (b) iC^-f-J; 5 I' I COH^f V y y Ff 2 2 ^/^ayfyf 7 3 0©^7 

5 i i t^^syfyts 2 o©^^t^S5 3 2 yFt>7 3 2 ktm-^^~7b LXM^ayf 

04 2 (c) ft, ICOf-tft^^a f&IHtta 1 5 tgE«S*Lt^5t>©tf 

^51B^©*^JXfe5. C^m ICS 10^, ^ [0 160] 044 (a) l^-fiM-, IC©miit" 

^•/NXnyfVtS 2 0®llfy5 2 1 kim-fAs yi 1 1 k*4'<7>^-s : rVyr<r>Wfteyi 2 1 1© 

-yiLX/^/N^ny^Vf-^-^ifSfBtiglSl 5 Pal ftW, I CtDfyy Ft°y7 1 2 ivW /ttayf 
[c|EteStVXV^5^ ^ ©tt'So 50 yfC^yy KtV7 2 2 k<Dm\ -H>4^rattSr«F 
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0 (*S6fi8 0~10 0) ^-7°fcX*-5<S*Xfc5 
Ii7 4 1 XfeliYl, I C©tKt°y 7 1 1 kJ<4J<* 
=>>Ty-f<DWMt°>7 3 1 £©ffl, I Cffl^y 

y KtV7 1 2i/W/°^^>7 i >f-©^7>Kt"y7 

-7 9) ^-^Cid<*fT?J}5^|l7 4 lTlfeti 

10 16 l] H4 4 (b) ti, icfyi/W^ay 
I', 2 0 t*^$ft5ii&ffl3t^#!j-c&5„ 10 

Xtt, I C 7 5 0©ti>f>7 5 1 t, /^^^yf 
>-f-7 6 0©«f>t°y 7 6 1 i:, A^Xxa y^yf-7 
7 0ffilEtifc°y7 7 1 t, /M^3Vf>t7 8 0© 

Unify 7 8 1 tam-^^-^t Lt/^/^ayf 
yf- ^/w-yflHHEMB 1 5 fc f2tl S ftXl^ 5 h © 1 1- 

[0 1 6 2] H4 4 (b) fc^l-J: 5 in, I Cfflllf 

y7 5 1 t/v^3y7yf©fiify7 6 1 

$1 7 9 1 xiteiiii, 1 c ©an fcf y 7 5 1 1 m 3 

yryir©l|)lf y 7 7 1 tas#ao*s©ii7 9 2X 20 

I cwljjgtfy? 5 1 bM^3>f>t« 
lMe'y7 8 itMl7 9 3X*tfft3„ 

1 c e'y a y^y t If yppg©£|t|£d [m 
m] , dmin= 2 [mm] t LX, *SME«ifc5© 

■ d > dmin©i§-£-tt, 

a= (drain / d ) X 100 

■ dgdmin©ii£|l, 

0!= 1 0 0 

mxv 7 5 1 tmm try 1 6 1 pfl©sgii£ 4 30 

mm, mSit°y7 5 1 tmWXVl 7 1 K ©&§$£& 6 m 
m, tfit°y7 5 1 tWMt°y 7 8 lP H 1©SEli£8mm 
ttik. *fa#±*h.«V50, 3 3, 2 51:45. 

[0163] ^ ; x«tag£ i c tr y t /m >■< 

X3y^yf-t°yrfl©S§»-S^V^c#£©»^tcj;o 

x*fc /U\ ✓ = vf yf-jjs* Jft-e* 5 r i %s 
\f\ 4fc, rrxfit^g^i o oJfoiftgiL 

MxfiA, B, C©«*3SPgSm^, 1~5© 
«©5li^Wj:t\ )tt^j£X£5%©Xfet«f^© 40 

J;5i'^«txfeiv\ 

[oi6 4] Sfc, ii-ettwa«oa^^«:«»ijfi« 

ftS^fcxfcoX^iv^ »©fe, «©* 

K, &t>\ *©««tS[©ail^ESiJLXt>J:v>L. ,«X 

[oi6 5] r©i5fc. ^m^mtxm^mmm 

mi-&~kx\ ictSfLt^'f/^ayfytcEi so 
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^S»^£^fCtt$rX£ 5 0 £fc, rcxti, ft 
jStS I Ct-y^/W/^^y^yf-t-y^^x^A/X* 
S^uxvsis, *tet5 i ctv^v^^yfV 

^/5^5**^iX$>oXt>J;V\ m«\ &jS+5 I 
c tf y i /W /<* ^ >-x yiMfy t £EI-©S*II6# 

(**, fe, mm, mm, m -em 

LX^X^l, mo-%mmLX\>^\ Sfet± 
fe**Mt LX, S«©*ffiXfc5^«ffiXfc5^1' 
JSCXg&SSt^l'LXt i^U -BfftfcSt^tSJ: 

H#nh5±?l;:LX>bJ:v\, 
[0 16 6] <^>-7°ft©»^>rrx\ #£»©$ 
ltc#5 c a Dlft i o =i yfy-fm 
mn 3t\ ^M/^^yTyf^fitffits i 

-■/flsWi 4*, /q^^yryflfWi 3icis 
SfKSiitg^vx, /<* 3 yfy t © fy t #a 
xhztm&ZMc i c©fyts-mm^v-7°{ii 

Ls *<r>9 'iv-y^m^c^-i ^xnyfyf^ >- /ft 

[0 16 7] El 4 5(4, *HJfe©^l©CADStl 0 
©f)^©-MSr^tliXfc?> 0 KTtC, l4 5^fflVNX 
C ADgt 1 0 a VTV^mb LX 7l\> 

(1) l^ffMfl'i^l 2lc|E*§nfc*y httrWC 

5iJ>??a>*«ttt5 (^r-7 7°Sl 1) . 

[0 16 8] (2) *£*&3©*t*ifcoTW*VMIilK 

(^ry/S 1 2) „ 

c 3 ) isttff Stella 1 2 \zmm s nfc f yfta*> & , 

n=*t5±T© I ct°y©tfyffg 

y?S 1 3) „ 

[0169] (4) SD?LfcmiS*y H-SiRSHSa 
yjytt'yfii;, ttmmoM&kti^x^&^y 

4) „ ^ftL^i/^^fi, ft©«S^5' h©^3 (xf 
s^S l l) -ff< 0 

( 5 ) 4fc*fea©^« k 4oT v^*v^a yfyf tr y# 
ss:fnsaffi«aji 2ts«s^*y 

HMIfi'felRt, loonyfyft'yofyffi 
s«= yf yf-t°y^it 5 =■ yrytwwt^ 

Ufy^S 15). 
[0170] (6) StRLfcny^y-irtfSfltxSlfy© 
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Hcj|i-5iv5i»t, RfHIHRGtttti 2irfBfi$*ifc 
t°>'B^^#lLT«|Ff1-5 (Xfy/Sl 6) . ^7 

^a^yf-fcUTftfcilTV^V^tJWifU-C, &©^ 

yf'yf-tfy©^® (xfyysu) ^y 

F*? htJRf S^yfyttt^-f^^^ 

[0171] (7) MLfc^-f/^ayTyffyw 
tf i a* =i y^ ytf-oSBc&ffia i 

*u Kti-waEitai 2icfati^^fc^-Y^3>T 

[0 17 2] (8) ^-f^ = VT^lMf^©ft*^tf 
«£jJf£©EK«rtK:fcSft*£iS!««\ *r->7*S 1 
3 tCfc v Ttt ffl L fcft * J&S« i » P) ft* L , fc* 3 ilfc 
tt3i&*B&#ol CtV^#^t5 (^f^Sl 
8) „ *fcrc-Cffatryftt#JtLT, ^yfVf© 

#$t?ytfc£M;i 5 «*.$£© 1 c© 1 ctfy 

[0173] crw^^yfyti i ci:©Jij£ 
JlfefcW^-ifcUi^ I ceo 1 c 

ic© 1 cf yttWSUiv^its. 
(9) /W/^ = yrVttV©^#^Ii:, Bf£© 
Eli£li*i©*5 1 cfc°y©ft«^JS«t©, SEitt^c 
T*3»S*ft£t6 Ur^Sl 9) . 

[0174] (10) ^/^^yfyfotfytts 

S 1 4) ~ff< (^f^S 2 0) 0 04 4 (a) tt, 
«Kft#ttSr#*Lfc*^lr, 2 0fc**$Jx5 

Sf^W^f^^-tST'&So --Til, IC9 10© 
®lfy9 11i, /<>f/^ayfyf9 2 0©Hilf 
V9 2 1 t/M/^3yryf9 3 0©Si>tfy9 3 1 
ttm- /iLT/W^ayfyf^-^t 
«!B«S&1 5ltlS«$^TV^5t>OtU S?gt°y9 2 

i©Wa«jKIR«H*f A, «Sfy9 3 i©W3*J5« 
»«H*f Btu BStv9 1 l©t°yjiSicf 1* 
£8Ji8*«B f AtB$i*i,5iJ^iH«»(6li f B 

[0 1 7 5] H4 6 (a) J: 5 K, W,Mt°y9 3 
1 ±Dt>*«ifcV9 21©^, mmt'yQ 1 1 ir^K 
W fcttifiv wr*l> S # , m ttKtttt^H 4 5 to ^/v- 
7fl;i*Jvf\ *©»*, «Sfc'y9 1 1 **K*V9 3 . 
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1 tiSj»9 4 lTlgtftl/O^, 14 6 (b) ft, « 
Lfc#g-IC, ^-^2 0t^$n5®^©*^ 
^!l5r^1-BlT-&5o r^tfi, IC 9 5 0ffl®Ifc°y9 
51t, I C 9 5 0©flKHfy9 5 2ir, IC 9 6 0© 
SH t°y 9 6 1i, yr'yf- 9 7 0 ©«2!fc° 

y 9 7 1 t*w-^^-^t LT/^/^3yfyt^' 

fy9 5 1 ©£-S$lS-0. 0 3 [,iF] , «Slt:°y9 
5 2 o&ggm&o. 0 5 [m F] , «it°y9 6 1 © 
^S^Jr^O. 0 4 [mFJ > /W^3^fyt9 7 
0©SftS:0. 1 [ A F] fc+5. 
[0 1 7 6] 04 6 (b) K*1-J:5t-, I C©mSf 

y 9 5 1 t/W/^ = yT'yf-©®lfy9 7 1 fc©w 
^H9 8 1 -e&ffiv 1 c©iiSfc°y 9 5 2 t^+^x 
3yf'yf«ilfy9 7 1 tropin 9 8 2X«tfti 
i c©®ist'y9 6 1 b^^3y7'yf9 7 
1 t©^esft*tix^^^ 0 ins, SMfy9 5 1 1 

*Mt"y 9 5 2b ©£.S^l©M+^ 0 . 0 3 + 0. 0 
5 = 0. 0 8 [<zF] T'fctK /q^jyfyfg 7 
0©*»0. 1 [ W F] £8;i&^©-c';§i:^J£ l 9'^ 

0. 0 8 + 0. 0 4 = 0. 1 2 [jtiF] b^"), '<4 '< 
^nyr'yf-9 7 0©^10. 1 [jiF] %tt^TL^ 

[0 17 7] **«©^j|8t?ft, *W*y h©^ 

*y h©^t£o< o-ci±4<^5VK*y N©^icS 

t?«*<. 1 ct°y^ft^LT%i^ 

U> »^£vMi(CfjT5g©II#f-e©l cfy»gL 

[0178] jfcfci cfy^stsu-cicfyi* 

H*©^ffi-C(±#«Ifitt2^TfcoTSB, ; SS*©f: 

«©ff$^rfc^i:LT, it)iE»t(E(l*3l«L-C%J: 

[0179] H4 7f±, sa»ssoj»$*t#a:Lt J: 

IIS*ffl»Tffi£^-fS]-T?fo3 0 ::T?iiaiWi:t 
yf-t°yt»^-#£VM ctytwjei-sr ttf 

6„ II 4 7 t^1-|E^SS 1 0 0 3 ©^ D n pffi 10 0 1 

(±©ffi) tn, icioioi/q/^nyfyfi 
0 2 0#E«S*i., Wil 0 0 2 (TOE) fctt/M 
/^ayTVtl 0 3 0^iE*$i^TV^5„ 

[0180] ICf, IC1010«t5fyi0 1 

ii, /M^3yfyti0 2o«i5fyio2 
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1 Aj/^uy^yfi o 3 0#fi5f>i o 3 

i ttm cmm-v f t- its t®tu tvion 

t tfy 1 0 2 1 i: i4tl5p n n ffi 10 0 1 _k©IEfi 1 0 3 0 T* 
0±t^LitE«-eSa$^5't>©t-t-5t, t°yio 
1 1 ^twSgffi^ftfflc^S^V/^^yrVtcDtV 
l±, BB«SR©Jf $Sr#*L4tt^«ifyi 0 3 1 £fc 
IBW^ff^^ttlxtftVl o 2 l ift 

[0181] ^-^ESa^ft/Mr^S J; 3fcg£ 

®Bfco^T*iJ&lft9i1-5. S4 8tt, #is«ti3v^ io 

jlfcB-C&S. IH 4 8 t'^t@a«£« 1 0 4 0 ©^nffi 
10 4 1 (_h©ffi) fctt, I C 1 1 1 0 i/W^ay 
T>tl 1 2 O^iHt^HT^Sc tfc, f*lJI104 3 
BBJS1, rtJl 1 0 4 4 > KIT'* 15 , Pf^*-< 

[oi8 2] -rr\ i c i l i o^fijfy i i l 

1 yM^'^=>y^yf-i l 2 0iifi51fyi 1 2 
1 tASftll 1 0 3 tm£9M*y Mc*L, IC11 20 

i o try i 1 1 2t, /M^^ayfyf 1 1 
zoas#*.5tryi 1 2Zi*rtli 1 QAtmw? 

K*S««fc©8i&tt, H4 8K*Lfc8Bl 1 3 lXtf 
8B1 l 3 2©i5t*5, Sot, -©«&«#©» 

[0 18 3] 04 9 B, fr-?Wm*>hKl£Z£*>l£ 

mm**-&rzm<r>-w*mirz]k<r>, mm 30 

fcfiB 4 9 ic^t J: 5lw!lvHl51 #t>6 1 t* 
t, tSl*&5tfitt^^y h 1 1 5 i*0tiiitf 
iSfcftfSl 1 5 2*t P,?5*#*v>*t*5„ 
[0 18 4] ^yyKIWSff^frfctJfco-C 
-4^/^ -y -?£> 5 © 7* 7 y KI £i5?Eft 5 l^Bg 
S» t fc5SB<fe J& ^-CB/v-^Kf ^ 

flk/M-*e>4VM0T?, ibjb, wri^sssi 1 5 2 tm 
m<Dmmm^kic%6 Q mmm3^%it 40 

[0185] ftfc, MmmimLxyfr-^m 

(1) 04 5©^T5'7'S 1 8(r*LfcI Cfc°y©#3e 
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y/Sl 7Ti#fc/M^*^yT'y-f©^t (#7, 

rcj ) t y - mw7<D4 9 yx (sir, 
r l j ) a>e,, ^f^<^^°^^y7yf-©*fijflSt 

(KT, rf oj ) Sr, £lToa-C»at5. 
[0 18 6] f 0 = 1/ (2 TtV" (LC) ) 

05 ott, /w^^='yryf-©-i'yt°-^y^zi:JS 
f oofctfc*/Mt**«. 

[0 18 7] rrT\ /q/Unyfyfli, ^fiZ 

f = f 0 — A f L ~ f 0 + A f H 

[0 18 8] (2) 04 5Wfyys 1 8T-$3t£ft 
5 I c try»WR* y hXtt^yK*? H^HtS© 

i cfy^ttiiXfi^yy Kt-f-sraniK© 
fHtBSfctioT, x^f y^y^ms^ t'©ftJlffijS 
^Sr^tfB«EiSfy|^8^-f-5. 05 1 (a) ft, t$> 
*7 hXft^yy F^7 MCJR1- a I C^y©JB«*fc 

[0189] 051 (a) \Z7jktm®i<Di/S.zLl<-i/3 

BftSWfctrtfytStl (t) tUT, ^©)»*fe 
5„ 15 1 (b) B, tfy*«i (t) tmtk<DM 
m*tmx°hZ>> 05 1 (b) 1^H&#£, flftft 

fc«©S»E£i (f) tu-C7-yiSftt5. 
[0190] @5i (c) b, 
(f) tJIRiif i©M#^*-T0T'fc5 o @5 1 
(c) t^tJ:5t, I (f) aJ«***:S5H»*«: 
fMfcu w*t* i ctr^ojsftiifct*. ict°y© 

LT*3#, 0 4 5©^T7 7'S 1 3-etttHS^5„ 
[0191] (3) |4 5©^Ty^S18l:^T 1 

otuk /M^^3yTyt©%aJS»**s 
fflf*, l, c, zotpa»e)tsa;tJ;oT*»5©-ett 

[oi9 2] i cfywiiRfcttxVM^^T/y 
U, ICO**rt»JSffiRi:iail,Tt>J:^U 

i^mffis©«^i (f) mmm 

5««E»Srtrvfliakt^50-ettft<, I (f) #3f 
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[0193] Kt, &*&%&l-c yAs-?m&m 

■&ttt, xf-^s i sxttbtji-fc icvxD&s&m 

xryfSl 7 X^tz'iJ ;<x=iyT>t<D%tk 
it, I cfy©M*«^^'^^>7>t 
©*1J:!J Vh£v^#fc©*, I CfyAMfc^SftS*: 

[0194] *fc, £ft© I c *y<D&m$m<D&ft 

ff s /V^xny7ytogiai/|^i|t, lo 10 

ffl/M ^ yf y tmm i c t°y t $#-c^ 
A—:/fcLX<bit/\, loC/q/^nyfyf 

£«fc© i ci*vfc#jS3*T^A<-7fl:l-5»£fc 
», UlS^ft^ive'ft© i c tiWjaw 

t*-f ;/^y^£ft5r£ft;£ftXfo3©X\ ««© I 
C f y © § t © £f + £ ^ © 4 4 $ V ^ © X ii ft < , 

&mz'<DitmmrtxwnELt'mm^xkn\<\ m 
@4 6 <b) ^Ltzmica^x, mmcxjy 

?yy£fo&itm% "0. 8" k-f&k. 3o©ICfc° 20 
yo&g**©-^ "0. 1 2 ji F" i\ it¥£ "0. 
8" SrSHtfdtt " (0. 12x0. 8=) 0. 0 9 6 w 
F" kti'Os ^^3yfvtwM"o, ljiF" 
«t 9 iftib 3o© i ct°yft?>~ 

[0 19 5] KTC, I Ct'y©&g£lc3r*tB-F5 

X=AV/AI 30 

i c©rt8B»fMijR«*: f tt5i, £>S«*c i ttfc 

Ci = l/ (2s fX) 

CCXttiliKi^A I > ^XY-yyAV#fc 

£g£*C i Zm^xmLtzAK l&ftftA I , J 

[0 19 6] r^ttffififtfta^&JBvvt&g 

T^*^r>^ib*£tiLX<b±^U ^©ttcftjfaft 40 

K±OJ:5t, **Jfe©^l©CAD£ftl Ot 
ifttt\ »^««©-®c^M />* a y^ >i^©«» 
fesfJtLX, £EfcJ:$jEV^&5 5i*SI£ft3tfy 
Pfl©»!^W#)SP^£ft^U *f]SM#©;fc<5 
,U /<* ^ yfyf fc 7.4 yf-y^m k £ , ^ratt© 
S?&»J©l*-ttBA/-c#N-5 c i #-c# 3 0 
(Hig©^ffi7) 

<«S>*HJfe©^ffi», ^fto/^^uayfyf 
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■c, /M/^^yx'yf©iawix^^t^£t5o 

[0 19 7] <fM>@5 2tt, *H»S©^l!St«5C 
ADSt©*J*4:*-t-at?fc5. 

» 3 o situsaA^s 1 1 . nmmm® 1 2 , 

1 5 , 3-ryKA¥»16, aryKWfflll 7, * 
£flBA**Al 8, yM^^nyfyt^v-^^ 
1 9, 2 0, S*Ht«ttJ*052 l, *tt£ryfc 
tSB3 1, Rtf, **H5tfy*S»3 2*«*.5. 
[0 19 8] nCX\ 5Ufi©^ffilt*5»t50 3 8t^ 

»mmiti. mmmzmn 2\mt£M^y^ 

ffcp©i croa^t-y&tK^yy Kfyro^/i^, 
^3 yxy^vw 7°fifiB?5ti^ i 5 KEttSftfc^ 

/W-7ff®iC^£ftXWj^l^y££XtlSLX, /W 

/^=iyTyiJ-*»jSfytms-f-5o 

[0 19 9] *5^fSfyS*gB3 2 ft, **tefy&s8 
S3 l ici^/M/s^^yxyt^^fyiimfiSti 

t I C t • v 31— h 55! ' % tifet r fl -fTto, 
<mft>ZZX*. **»©Jg«8[C«5CADlBl3 0*J 
{|*S*S«fq**ttl 8^ KtHMMBtttan 2tC 
1t£ftfc!S!fHf$il^3VX, 2 0fc***6* 

$U /^/^nyfyf ^>-7°*^^l 9^ 'U 
= yf>t^;v- TttttBWft 1 5 fcfEfi S tifc ^ 
/u-^flfttlcs^x. ^S»a*^tfS i 8 tct u ^ 

y^ytwtfy^Sr, =t-f*W«priB4««T?#lS-J 
T** $ ft 5 £ 5 L £ is V ^ , f y 

ttliA 3 1 fl'W 3. y r'y t*MiS tfy t*S U 

X, *MJ6fy*^*K 3 2 fli* = $r 2 0 {C*^t5tt^ 
[0 2 0 0] EI 5 3 ft, *HJfe©3#li©CADgfi3 0 

<DW!fEV-m^i-mxhZ> 0 «TK, il5 3^fflv^x 
CADSI3 0 j!^W'^3 yfV t SrfMB LX ^ 

( 1 ) Sf+tt $WEtIS 1 2 IcfEtt Sftfc tVfS^© I 
c©mi>t°y&u^7y Kt°y^^xttfflt5 Ufy 
7S31) „ 

[0201] (2) ttttjL/cSlifc°y£U^7y Kt°y 

A* 6, /^/^ 3yjyf ^>-^f IgfSftS 1 5i'fS 

X, «tl 5;/M/^3yfyt*Mffrfy f:S3&1-5 
Ut^S 3 2) 0 

( 3 ) 4fc^S©M* J: * otV^WV^ 3i yf'y 
t*#JSt:"y^#ftt5A^i6^*JBrt5 (^ry7°S 
3 3) . #4L4v^t±*mit»Tt5. 
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[0 2 0 2] (4) £ fc'&a^ftfciftoTWiVvV 
S 3 4) „ 

(5) mmmrni 2\ztm^titzh'ymt^. 
m&mizmtz* (^S3 5) „ 

[0 2 0 3] (6) ttfflLfcftXjfcggflryfc^-lF 
* S I8» »riB*«»t?** U *©/-w /<* ^ yf yf-* 

ft/Sf V©*fl« Uf^S3 3) Mf< Ut^S 10 

3 6) „ mm, vymzkBikLitv, ?>tm 

X, 3fiW*^i-5 0 @5 4fi, /M^^ayf^W 

2 ots^sti5il^©*^J-efc5o irtii, 
I c 1 7 l o©l$ifc°y l 7 1 1 i, ^^ayfy 

f-1 7 2 0©«St°yi 7 2 1 tjPBI-^A'-T'i LX 

,u 3 vfyf ^^-^ttagH«ffl i 5 ice* $ & 

TfcU, I C 1 7 1 0©WIt°y 1 7 1 2«/W/**3 
yy-Vii-^/v-^tflgfetign 5tElSW4^!> 20 

rot 1-5. 

[0 2 0 4] B5 4 (C^-T J; d \z I C©«jg fc"y 1 7 1 

i t^^^yfy'ffomu^yi 1 2 1 t&i&i 1 
3iT*'mmz>i)\ 11^1 7 1 2tti?ci't)*sr«i, 

5o BLhCtSfc, **Jfe©ff?l©CADSl3 0CJ; 

[0 2 0 5] ^ C X» I C try £891** Lit 30 

I C£3£p*^LXfc,fcV\, 

* 3 y f yt-© t-y m s t x mm t 5 z. k \z i o 

[0 2 0 6] <#|$>EI5 5tt, *%WM%\Z>&hZ 
ADS»©#*S:^i-HT?*)5o S5 5(C^1-CADg 
t4 0l±, RtHtSA^fBl 1, KfHff«g«aJl 2, 

=i yfy tffffigB 13, /<-f =i yfyf^ 40 
WftJii 4, ^^yf y^vv-7lt$!E« 

g^p D n*^§B 1 8 , a yf>t y^-y**a5 

1 9, ^?20, aS!fHtaffl*aJ2 1, 
y-tNfcjfffflU 1, Xtf, *ftffi^f>W34 2l: 

[0 2 0 7] C^T% SJ6©^ffi6tj3ft5H3 8t* 
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f yHMS<f © = yfytc® t°y&tf ^? y k t° y © 

^M^^yf y^Vv-7lf$gffl'i3l 5!c 

mfaZMc?fr-7^m^*hxw£^\fyz£x$ 

[0 2 0 8] *ttffl3yf>t**S4 2li 1 

y fyf-^S 4 1 iz i 9 % 3 y f yf- t !8ft $ ft 

<I)ff>^X\ *H*©^ffit«5CAD^S4 0^ 
{i^5»Kp n n^gn 8iS, IM'SSfStt^ 1 2 hie 
tt£ftfcR!+'ff$Bi::SoVx, 2 ofcS^tSfc 

©, #^an D n^^SSJt!'IB*tfciiiftx-^%<t 

Ax 3 yf yf^T'S #EtM!S 1 5 HEtlSftfc^ 

SftfcSSftT*-*^ ^1-^-7'© I 

yf yf ©t'yi: a— f AS»«Brt6*JB«St?*H5<5 

f yf»4 1 «ftffl = yfyt4if lt 1 
ffl = yfyti^4 2&=z-$ 2o\z%^t&W)ifZ 

[0 2 0 9] *HJS©Ji?l©CADg»4 0 

©WfE©-#J£*11!-?&5 0 £TFI^ 05 6£fflV^X 
C A D mW 4 0 /< * = y r V f Srffflfi L T ^> 

(1) RtHftSEttttl 2 Xfflr*^©^ 
y l A7,-jyfy J f<D , mxy~Bis$?7y Ktfy^xtt 

Hit 5 (^f^S41) . 

[0210] (2) ttfflLfcmiHe-y&tf^yyK^y 
AJAt. 3 yf yf TmiBlfglSl 5 fcE 
ft$ti/c^/v-7"t^!^*tiTV^5t°y^^Tffl»t 

a'jofy^fis^yfyt^ffiffl^yfyt 

( 3 ) £ ftf^S©^* 1 4 o xv^£ v^ffiffl a yf y t 
^flRSEl-5a^**]Bft5 Uf?/S4 3) 0 #fi 

[0211] (4) trmmmmt^^x^^m 
m ^ yf y i>-asfiFftt$»S-», nic*ffiffl 3 yfy t 

©lo$r51^t5 (^7y/S4 4) 0 

( 5 ) mmmmn 1 2 tiEtt $ Mz^m»^ b , 
m^hmm^yTyf<on^mnmmm^ 

ttffltS (Xry7°S4 5) D 

( 6 ) m Ltzm^m^y^'y^^^-fim-m 
^mmmxmu mm^y? ywm u 

7 77*5 4 3) -^ff< (Xt^S46) „ 3 
yfyt^^*,^Lfc^ 3yfy^sc^t5ffi 
**»9«tfc«J, 3yf yt©S*feS:A>*.fc*> t 
X, 

[0 2 12] H5 7fi v *ftlayf yf-^3.— fiJffi 
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5®$©S^#jT-fr5„ rcT-tt, i c 2 o i o<dMM 

try 2 0 1 1 t, yM^^yT>1r2 0 2 OOlIf 
V 2 0 2 1 U-C/M^aV^yf- 

>f>t 2 0 3 0 ffl*Ht:V 2 0 3 1 &/<-<f >t 

1 5 tietts *vo^*>©i 

t5. 

[0 2 13] B5 7l^tJ;5tic<oiagfy2 0i 

1 i/^^ayT>t©figb'y2 0 2 1 i^2 0 

4 l fgims^, «MtV2 o 3 l fiifr t tgtfix io 

0 3 0©^s*iRft$ii, tS«#i&!)»£HSC:i:K 
iot«*^T^?,o &Ui©i?l', *£*©» 
i®CADgS4 oic:j;Hfi\ i ctv^^-ditfcft 

[0 2 14] #jb\ H16©}gli6~8l::*}^T«, EE 

*i5fc©-ei±fcv\ wa.fi, yytfy^ffitt, HWfi 20 

St, 7i7-f h=-7, SO 5 , EMIjff^fn^T'fcoT 
tt*S«1-6CADSElltttHLfc#, ICrtWHSS^ 

[0 2 15] 3Vfa-^tC*l(5©»ill~3© 

y aws 9 TO&GMtfr t «, «i 7 p 30 

yf- (IftjSti) CD, MO, DVD, ^ 

* ]) K*©«ftW£lEg$;#:, /n- KrV * 

¥*fr^y*©H£iE»Sfl^-e*>9 4 #wm 

[0 2 16] 

stents «.&© 5 *>, sssfni^LT, &■&© 

■Si*fllx.5o C ©*$!:: J: ftff, gfi?|5 B p pe, -fy 40 
tr-^y *ft©* $ i^^JilKIEK £^tv * < Q 4 
y t - try z ^vnjs £«»#© ffiv ^ j 4 

XH mm < <£« SftSftHfc, §»p°p3rSB»+2> 

[0 2 17] rrT\ tSISEiatt, £fia&6W©e 
t^^p p p©«^tV©ffi#tgi)^p D pE*-t-5 0 C© 
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y e-^y* ©/J^Hgi tTSufS^p n plifi^^t5 
[0 2 18] r©«titi»\ Sft^p B p©^yt-^ 

y x©^^ 0 \zmm?u y ¥t 9 y* &/nV5©t\ 

;t\ Mfe^95i±, %mh a a <Dt <o 3 sascoryin 
ek £ zMz.mtsmsm't 9 ymt 

*i-5»»«Bi , S»^p D fl H!^*$Hfc^ y*> * y 
/J^VMiB(cMO?#^TfuEa5p a piiet-t-5^t>' 

[0219] ^©fif^i'ituf. ryiHJEIias/hSWi 
if ^ttK^J'T y^* * y^ftt^/h £ ^ t 5 ttfl&Wffl 
LT, l!IJt«S»±T-y/HB5Sr#lf5^ t t«t "3 try Hi! 

£S*tfffiBW>f y^**y*ffi£ft*-f5©T?, *^ 
W#tt^M^oT^^<TtSS)aD n a ©fyriSg«^^ 

[0220] rc-e, iiiBftfcSBtt, Steffi ©-< ye' 
- ^y* *s t * v Mi&T t ft 5 H&fttt-CfcS Wa« ft 
«©SvMi^ v aufs^yt-^y^w/hSvMii ux 

i*itf. S»asfiiV-fX*Wi^ftffl»»©i«v^ 

mm&zmt % ©t*. »ffiffi{Stetais»©iS 
v Minted 5 © -e 4 jg &»© « vv >r XA^SftSfi. Sr W 

[0 2 2 1 ] dCX, taiBftJfeBtt. g»fSp n p©i: "9 5 
5 SS© fy PpM t ^ScMJSt 5 fltSafrJHiESft t 
^f*#t5r-^t^, gftSBp n pSt, ^©tfyffiSg 

*«st, s»a5p a pfe^*^^fc^jiKic«^, i«v^ 

[0222] r©«tiixi^ ^S«7— ^ywffi* 
#UBi-sr t D f y|S]ffiltS:^r»«Rft^!«|-t5 
©X, l$S«»tt#!fci>oTV^< TfcSB95B n n©t 0 y 

LT^(c^p B Bji&&£+5r t^-ct 5o cr-e, W 
tes«i±, g» D p^t, ^©^p D p©^f^^y^y^ 

[0 2 2 3] r ©#/&(£ J: Itii, SftfSp n B fe(c, 
y^y^fe itM" y^^ ^ y^A>f)t««R»«S:iKa 
IHHi-5©-e, «g J: < taJStW©i«VN|iI^g|5f B II 
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[0224] cvrnmcxm. ^m^v****? 
mam. ? ^^ntthfrxhzmx 

t>. ^©^y^*y*^*$iJl&m«£*ttlt5© 

>99 9 y*©/h$ HH£-r y f-^y*©* S^JSi io 

[0 2 2 5] c©fMt<£^«\ *^>** : f-©*Hi 
y^*y*©^^|fo£ u y 1" Xffiiii'ta 
*HKfc©Sv^]i[I£, 9Jfnl«fti:LT 4 ^©JKfcSSi 
i^fp^Ettt 5 ©T\ y ■< x#tt©&v «HSM+£ 
SHU: <ff 3 t&Eftj£SH\ * 

$ v Mi £ tffiit^H y ^ * * y 
*©/h^)f t LTiuf2£OI&£ifcrt-5 J: 5 LT 
t>J:V\ 

[0 2 2 6] crottJ^ti^HE, ^-r^y***©!* 20 
C/h £ 1/ >«ft B £*HM?IW V ^ * > * t> /h § ^ f: V> 

^MS6Si©/h$vMis^^«?iJ^y^^y^(0/h$v^ 

«t3f«LTWB»ft||tttftir*-5J:5fcLTt,J: 

[0 2 2 7] C ©*#!;: J:*tfi, «^IBffiHt©/jN$V^ 
p b c (5 ^ffiB^H y * y* 1^5 tt«£fU 

fiffiftieajtt, *-v"<w**©£9 30 
©tvp^ist^tucMist^fii^H y/??y^ 

^©fyraSgfillrr-7>gBicft^$ti?t^ffi 
»Wy^?y^«tSIt5IISi« *-*^y* 

0«#t -C*}|H«fnJ(ltt t t5^0«#^lB t 

[0 2 2 8] C ©#$!;: J; Wf, SfSlir-y'/vSi 

ox\ fc°yp B isgn$^^^oTv^tf, ^-r^y*** 40 

itlEgft^p^fi, *-r^y^*^-e*>o, SStsft^ 

^^^y^S^-ro^yf-^y^^L^vMfiKTi: 
* 5 is 5 *3&i«*#© « v m% > MfB-r y 

t ¥ y * ®/h S V Mill t L X S&fBSB fiflift S: ftSt 5 <£ 

[0229] coflt^tiiifi, *-t>*-y***©y>r 
Xfi»ic^^«^SvMi!ca B D plift^ftSt5© 

ft*^y***£Eftt6^2W5 0 tt 50 
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m±mx t y«fiS:8tttt5 fyifift^gB t , «i 
tf y £ t> oSB p B p t »t 5 § WiU 8><Dim it & . t° y life 
X^p n pj«©iftvMllcff * 53]#a5i fulfils 

it e>^«Hif yoififftEBtS <t 5 ictMLTt «t 

[ 0 2 3 0] c©«!^J;H^ fMWStttfytfftJStt 
©iiiMfi!^ ^p n nlIfi©s^§»]S5p 0 p?r#J t) ftltS© 
T\ EtSSB:«iSf y© 5 *>»4 U#5 J 4 Xwt±/£ 
Jgi-, a5 D n nlIii©ft^§»)$Rp n n 4rEKtTV^<©T\ y 
>f X#ft© J; V ^ b b pE*^ 33 C * 5 r ^ t? # 5 „ i r 

oT»^^5ff^lSm©SvMi^ifllES^^)it L 

[ 0 2 3 1 ] r©#)^tJ;iiff. HftSfcCSW'fXjg 

i:45ffiRf ytitLT, •< yt-^y*0te^S»» 
p a p^E*t5rt^T*#5o miiEfc 0 y)i&ftS 
t^tV&^ix5l^l'J:oTl*iij£;ix5{f#-© 

5J:5tUTt>J:v\ 

[0 2 3 2] WEtf^ffittftsMtt, llt°y 

ES^^JIt LTf!lf5t 0 yiBffi2r^t5J: 5 KLTt, 
J:v\ ^©fMtciW4\ «Mt°ySr»5«fflcfiH 

ts/'fxoaigfyi-MUT. ^©y-fx©i^^© 
IWic f yjdfl: SrftSt 5 i i i?f 5. 
[ 0 2 3 3] cct, SfrEt"yji|ififtSSl5i4, ffisfy 
S: «ii 5 t J: o T Hid $ tu5fir#© S*«it© #v ^ 
Jl^f«ei±^!it LTfiEif yJBffiS:ft£t5 J: 5 Jc 
LT^J;v\ c©*figlcj:ixtf» ?8»«iSft©#v^e" 
yli t\ ^©«SI t°y ICigHtS y X^S^TfeS t 

[0 2 3 4] cct, ttiEt 0 yji&ftS^ft, «fify 

ffi US Hlte-k0 5 SE©ftBI9SjR©iSiv^Sr«[Efi 
LTWEifyMi*ft*t-5J; 5 1 LT^i 

[0235] zomfcztm* ^yimm&n, m 
mt'yrmmm^t^xmmztim^nmmm 
frbmti%mmmm.mmm±mkLxm 

mmfyt^tTHUEtVffftJife&ftSL, ltE#J# 
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[0 2 3 6] KfeWAiL 

t, y w *££D£*5SMt°yfcftLTgft£l5p p p£tiJ 

©S»SBn D n T-fe5g 2ffi©SBp D p £ fc&LT, £ 1 St* 

#5 y -y x»fi±^iit t°y«^rt-5* i 

£» »2«tS1-5«,ftl^LT 4 *©>ryf-^y* 

lite© ft v ^ 2 §© ffiA (5 £\ f yji-fi:© ffi v tr y 
S-ftofg i loss t»J#tt 5 fltt& k.mitttblri 
mm f y * t o» i S ©£{£ ts 2 Sir 

*+5 a5f n «riR5fn)(ifi©j(st e«-r « EttSB £ » «tt £ 

^S^SSfcOfflfi^ya^ftS^s/ h£*H-*y hit 

««rSE«-fsia«8B£, *ynt8t^t, sastr 

y^*KS*l5'<*«il*y htr. lfl©£ia©AA 20 
£ *ft\zM 9 #tt feixfcl 2 «©%fi £ *>&&*tBA]¥ 
fc*ffS:tS8B#*y H«HH1-$$MH8B£, h 
H::S«3ft3»2*©»,&©5*>ftt> 
>f y tr- try * ©* £ v ©mil try tr y £ l 

[0 2 3 7] r.©fMfcJ;ti.»\ »y h«r<B^y 

m^mu hztrntsmvyfrb 

45*5/ hi:, S&ifcEil&tS©-?, 8B#*y hffl©/ 30 

ft£ggl«, gSliffi&©^BpI3tt£*^LT, SB*& 
tic J: o T$*iWi§lBffi?*5ffiBft#S.S©El 

itfcot, ia,^a«j:©#fPp t p©fiii*^t&ttft« 

*ffi«*5R*H*»!B»»£, &«&#8Bfi,£, ^©fi 
tft A t i o T m Z% £ £ ft 5 *3b*S A £ * B9 

%-3tttcmmmmt6 mmi&m £ , 

fcSBFq £«&*».&£«:, ^-f^iaW^.#T**f 40 

[0 2 3 8] £©*rtfcJ:Jxtf, #£-*-**3&*Sfi£ 
ft«£#£BA £ Sr^JS-Jtfca^t 5 r. £ 5„ $ 
o T, {^^IS A©MSM^>©ff*£^-lF 

flkitt &ftT^3te«&#«|5,& £»J^A £ 
& r. £ !' <fc 5 «t5-3 tt T*^1- 5 J: 5 1 L T t> J: V \ 
[0239] attB*jjHBtt, Hftf&ttHIHR£ 

^o-r&tft^p^ct-ysmitiS^p 1 ?,©*^©- 

*£, «2a*a5ift©fyxtj'Kai*a5fii©*#©-*£ 50 



fc*T?ft£J:5fclycl>J:v\, r.©+Mfcj;ftSi\ 

t whs timmn& t mx-^^xmt^ 

©■e, »J^p n p^&Sft#SBp D p©t^#< £5 5 £ t 

***s,t< <*e>-f, iitMgp°B©sat^saa^ 
a^©fftt*^-f is*Stff9r£^-e§5. 63 r 

©«^v^*i-=&3b«*E1tL. SS8E**SStt, £b 

T?ril4««-C*Si-5 i 5 L T t X v \ 

[0240] r ©*dct ititf, mstz^-f^mm 
%fr(owm. x---ftf%m*x*mixfti^ttf 

»ft#g)5B a B £*$» a n £ Sr, ^S©a^tiS DT^ 
*5**«HR©»*fflv^Tfei:j:5l-LTt>J:v\ 

[0241] rtoifiiiaM, *»g©*VNSr, ^© 

*VMCJ:-3-C**1-5rfc#T?*5. (tot, 
p B p^i^#^p B D ©«t^# < fih b khm&tx*%& 

©*^, *©^!K> *©fi, «©«». XB 4 ^©«1S 
©a^-eK9]-i-$J:9fcLTt>J:v\i 
[0242] ^©**tJ:iuf. *»ft©*v^. ii© 

*s. ^©^, »©»», xft, mm<D 

*V^K*JUT**tSC£^T#5o RttS: 
£»m^B B p £ *lia-J^TfE*t5 <£ 5 

[0243] c©«j«Kj:iitf, mm^mm 

SS p°p £ , * ©{i«ft#f 5p°b ic J: o X a* «:X S ^5 
«J*S B c B£&^t5C£^x-#5 0 Suffi^S 
§B tt, ^ * S © tjmsm K t> § ttl ft #gRp D p £ 
§B n D p£^*t5i7tLT 1 bj:v\ rWcioT, (t 
Kft#f5p p p£©M5^fcSfcfcSBifWrttfe5^m 
aB n B^l#-5'ttTt5fIt5 r. £#-?# 6 0 
[0 2 4 4] C^T% Mfe^*§5B, fetM^Bfe 

rcJlS4-C*©^B n n T'fcoT*?i» n n^^tt5 J; 5 t 

SBn n B^T«^J£V^/5^^*Sfe7clI#^T'©»* 
95p a p^l^(tTEtIt5 r. £iS-ef 5 0 

[0245] nSBttSRtta. Sbt', «m 

JE#KJ6CT, Sff*-h.5a*©S^^^i-taSS: 
J:9iE**H«fifaS:4fietS^£i5-et5„ iCT?, 
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[0246] c ©filmic itift syfy+nmrntn 

^W©y^xmis^i&$»££»+Lfctta\ ^ io 
yrVT©M£fi;t&viffl t^+s J: 5 f-bxfc 

[0 2 4 7] domett ± =>yr>t©£i;£ffi 

*.ftveH-e, »*©*>f y^ymi-zrm^ttz^ 

c^X\ ffifefit^ft »©* 

ft RWK*^ yf-^Sft6Ifc**:#ttTto3EUi:t: 
3y^Vt©&*£«;i*^ffiBTtfc*t5«fc SI- 
LT* J:v^©*j*l::J:;hft ayT^f-fflglSriffi*. 
&^i5HT\ IMfc©*^^:^***, J: BE*:: J: 20 

[0 2 4 8] :;t-, MafMSft $^ft mzm 
ft v^s/^yEH, HP©KI», X 

v. ^-ymr^hicttzmmmmw'-ftifrb lx 
[0249] ro^icitift. muomm^cx, 30 

MESH ^^s^vEK, *^©|HaSg«l, Xtf, 
ft?-5C£#T#5. BflHRfl-StffiSltft $ 

mm&mtzt'yz^ z—fimm&tmmx* 40 
[0250] zommzxtifi* ^rti<D ! mmn& 

tfySr**tSit^-e#5. SoX, fegftffgBp D D © 
iBHfift£&£K36£t5 3. iCf, WE 
fM^SSttft £?>ft Sli!Ett*fl»#IBlga5tiE«S 
tifdiBft#95p [ pXt4i3mtft#gKp n n ^«x:5t , y© 

tao T{sr^©sa*ap H pXtt»*^ n p n^{i^5 tv 
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&mz-?>t°ymitiirz>mmuk, anam^innia 
s ^fce*ft#SBp°pXftimft#a D n p^5«± 5 try*. 

[0 2 5 1 ] C©#$C±;txft V>-f:fc©ft«&#«Bi& 

fcv«:**-t-s::i#-c#5. lot, ffltft#fBflro 

[0 1 1 SffiSSt J:5»ig.©*iJ#itie**r*t1!LtS 
Xfe5 0 

[0 2] t¥*Sffitfcit5CADg*©*=^-Jit« 

I b 3 ] *$bh mmmm 1 t 5 c a Dg*©f# 
[m4] cADsm©^a@'e*>s. 

Ill 5] gSfplf^y ^ M 2 0 l©HM£*1-0X*fc 

5. 

[0 6] »FpV**tf«y*M3O10-tt**tBI 

[07] *y bmV* h 1 4 0 l©-$J£^t0-C*fe 
5. 

[@8] tryflH»y^H50io-«**+H-e*) 
5. 

[0 9] £giHttfc!J* h 1 6 0 lO-Wtwi-Htfib 
3. 

[010] sfl.wfifau * k 1 7 0 1 ©-#j£*t0 

T&So 

[011] gBAg ftwiiS'^p 1106 izmzum 
mmi&fc&m (a) ©^as-^i-^p-^-v-hx-fe 

[012] SSp n p#M«£§pl 1 0 6 ftfettSttfift 
^KSffiK^S (B) ©f¥ttSr^-T7P-^-Y- hTfc 

So 

[013] «8f D «fcJ||ffiK!£ffl5 110 6 \Z#tt&to&9 
ftJEffiSfe&a (C) ©Ptt^1-7P-^+-hXfe 

[014] CADK«1 0 0 0©«5ft^t*1-7P- 

[015] ^©Jgtt 2 ftfcttSCADgjl 2 0 0 0© 

[016] ttfifcSflgfflRJt* 1106 t*J»t5«5iatf 

^Jdttst^tea (c* ) o»»**+7P-^+-h-e 
[017] Ltta^»mstutf-z«ftti-te*t5*S6 
[018] cit^e>intisti/fcf-z#tttisrj5ira 
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[mi 9] LfiRtfctea>&*ffl£ftfcf-z#ttfcj8 

fr35»Htt*tf*ft3^$£©«&BTNl!>6. 
[02 0] CADS12 0 0 0©fiiS»)ff**t7D- 

[02 1] HJfe©^l3^fc^5CADgS3 0 0 0© 

[022] t°>ff ftJgffiK^S 3105 (C<fc S£f|l& f 

[@2 3] n&mmimz i o 6(cfc(t5fij^#tt^a 

[02 4] CADSt3 0 0 0©«S»ff*St7n- 
[025] ^p H P #-§- 3 5 0 1 t Sift** 3 5 0 1 fcWfl- 
[02 6] £G,?nli^3 5 0 1 <Dh°yfrS?mMt°>Z$lii 

[02 7] ^iflictagsflrofiftH-ie^Sr^iHtfeH 

[02 8] *M©ff^4(-*3lt-5CADgl4 0 0 0© 

y^HTffci. 20 
[02 9] trvffiffl«jRSWgaRS«4 1 0 2©S*BfcfcT 

[03 0] tf^jteJMH»£*R4 1 0 3C33itfitrv« 

[03 1] »2©»l*y h£^L7c«f;&0T*fc5 o 
[03 2] ff^-ll±^jl«^Mc^fi|L/-cM^0X*fe 
So 

[03 3] CADS*4 0 0 0©aSft^^1-7o- 

[03 4] £*©Jgffi5t*3tf5CAD£H5 0 0 0© 30 

[03 5] CAD8*5 0 0 0©«gSft£,irt-7u- 

[03 6] CADg«5 0 0 0©RfHf«IElg;»110 
8^|Et8S*l-CV^aWl^y Htffy * h 18 0 10- 

[03 7] %\ntm%y hSr^t^«^ST'&5„ 
[03 8] **©^ffi6t#,5CADg«©«^*t 

[039] (a) mmm^%\i%%mm-m 40 

(b) K?HS?BI^4^5f^ft«©-Wt*t. 

( C ) mmm^-tfoz*? vm<r>-mttir 0 

[m 4 0 ] At. 3 yxVf-^/W-^kSB 1 4 fc «fc 0 

fciEfg£^5?>-7ffi#ffl-$J£^t0T*&S„ 
[04 1] *Hte©»ffi©CADgSl OOttf^O-W 

[04 2] I Cfyb^/^^yfytfy^lf 

*=*2 0fc*^£ft3ffift©a*«"C*> 50 
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5 0 

[04 3] (i)~(c)SS»IcmioC^ 

S*$ft5Bfc©S**!l&*t0-?*>5. 

[04 4] (a) (b) t*M£#«LT, ICtV 
t ,U A* 3 yfyf try £ S:»-Cig^lH-fc, ^- * 
2 0tS*$tL5B«©S*W-C*5. 

[04 5] *HJfe©ff^ffi©CADgf 1 O©ftft©-0IJ 

[04 6] (a) Ji]«#tt£#JiLfc#£-t', 
2 O!iS*^ix5®^©*^^t0T*fc5 o 
(b) §l:£#i;L£«£l^ ^-^2 0lcS^§^5 

[04 7] SEIM©J¥££k#*LTJ:9IEIt!-S6l« 
&*£*5:frifc©«l6&S&lJ!+5&©, iE,$S«©»fffi 

[04 8] 0SS«^*5^-Cyv-7 , ffii»asft/ht7i5 J: 

[04 9] /v-7ffiaAs*/hfcft5i5ftgK£K«Tj* 
£+5#ifc©-0!IS:lftSIH-5*©, Ei»SSSr±ffia»6 
£fc0T'$>5 o 

[15 0] A4 AzxyryW-l >t°-?>zz bf£! 
[05 1] (a) «R*y hXfiM^H** hKJR-f 
^•f07?$>5o 

(b) tvtli (t) i#Mti©H«**-*-ia-?*> 
5. 

(c) ffi&ftft$©«ffil (f) tfflftftf t©ffi«* 

^1-0X&5„ 
[05 2] *m©?f^7[^5CAD^S©«^1- 

[05 3] *^*©««©CADS1t3 0©»#©-^J 

[054] aj/ia 3 >T>i-%mv>*=L-?tfm 
m^wmmvmt5W^, 2 0 \c$t*$ti 

■5 Hft ©£*«-<?*> 5. 

[05 5] £ffi©J&1B8fc#5CADg*©*/S£^1- 

0-efc5o 

[05 6] #£*©^ffi©CADgf 4O©»ft©-0!l 

[05 7] *ttffl^yT>i^-tmjiW£fig«l 
■C*^t5*S-t, *=*2 0fc**£ft5IHfc©&jS 

1 0 CADgft 

1 1 RtHMlA*« 

1 2 mmmm 

13 /^/^ay^yfflf^ 
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14 ^^xayfyt^- 




12 2 1 


15 ^q^xayfyf^- 




12 2 2 


16 3-7VKA^I5 




12 2 3 


17 a^VMWftB 




12 2 3 


1 8 'M'gMSh^TjkU 




12 3 0 


19 /M/^ayfyf^- 




12 3 0 


2 0 




12 3 0 


2 1 mmmm 




12 3 2 


3 0 CADSt 




12 3 3 


3 1 




10 12 3 4 


3 2 




13 0 1 


3 9 mm 




14 0 1 


4 0 CADgl 




15 0 1 


4i mm^yf'yfmm 




16 0 1 


4 2 SftfflnyfyfS^ 




17 0 1 


10 0 0 CADgtt 




18 0 1 


110 1 =>v> KA^)bB 




2 0 0 0 


110 2 




2 10 1 


110 3 fflfpgB 




2 10 1 


1104 ^yKAAfttS 




20 2 1 0 2 


110 5 gB&tttti& 




2 10 3 


110 6 SBfpftifeNBteSfSai 




3 0 0 0 


110 7 SBVA 




3 10 1 


1108 mutmm 




3 10 2 


110 9 ftijtffi 




3 10 3 


1201 ajf B tiMRy*h 




3 10 4 


1 2 0 2 £[S D D n#^ 




3 10 5 


1 2 0 3 g[5o D D * 




3 10 5 


1 2 0 4 fflftJKtt 




3 10 7 


12 0 5 SBlffi 




30 4 0 0 0 


12 0 6 g*£SI 




4 10 1 


1 2 0 7 ffiffift^KSffi 




4 10 2 


1 2 0 7 fl ftllft 




4 10 3 


1 2 0 8 ±£Bop## 




5 0 0 0 


1 2 0 9 #ffigBo R p#^- 




5 10 1 


12 10 Muu-!f^--7 




5 10 2 


12 10 SBFq^/V-T"* 




5 10 3 


1 2 2 0 i&BS, 




5 10 4 


1 2 2 0 SBfp 




5 10 5 


1 2 2 0 




40 5 1 0 6 
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£Pn B p£ 

f+tt^p^ 
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AMU* h 
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CADStt 

g& B n p*»M§5 

cAvm 
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mm 

mvymm?, 
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